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PA3JIEJ 1.
IIJIAHUPYEMBIE PE3VJbBTATHEI OCBOEHUSA

YUYEBHOT O IPEJIMETA «MATEMATHKA: AJI'EBPA 1 HAYAJIA AHAJIM3A,
I'EOMETPUS»

N3ydeHune MaTeMaTHKU B CTapIIeH MIKoJIe JaéT BO3MOKHOCTh JOCTHXKCHUS
00y4aIOIIMMUCS CICAYIONINUX PE3YIbTaTOB.
JINYHOCTHBIE:

e  cpopMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; KPUTUYHOCTh MBIILJICHUS, YMEHUE
pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT
dakra;

®  TOTOBHOCTb M CIIOCOOHOCTH BECTH JIUAJIOT C IPYTHUMHU JTFOJIbMH,
JIOCTUTATh B HEM B3aMMOTIOHUMAaHMSI, HAXOUTh OOIIHME N U COTPYAHUYATD JIs
UX JOCTIDKCHUS,

o HABBIKH COTPYJHUYECTBA CO CBEPCTHUKAMH, IETHBMH MJIAIIIIETO
BO3pacTa, B3pOCIbIMU B 00pa30BaTebHOM, 00IIECTBEHHO MOJIE3HOM, yUeOHO-
HCCIIeIOBATENIbCKOM, MPOSKTHOM M APYTUX BUAAX NCSITCIHHOCTH;

®  TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIIE
caM000pa30BaHUI0, Ha TMTPOTSHKCHUH BCEH JKU3HU; CO3HATEILHOE OTHOIIICHHUE K
HETMPEPHIBHOMY 00Pa30BaHUIO KaK YCIIOBHIO YCIIEITHON MPOo(ecCHOHATBLHON 1
OOIIECTBEHHOM JIESATEIHLHOCTH;

®  OCTETHUYECKOE OTHOIICHHWE K MUPY, BKIIFOUAs SCTETUKY OBITA, HAYIHOTO
U TEXHHYECKOTO TBOPYECTRA;

®  OCO3HAHHBIN BBIOOP OyyIIeH TTpodhecCHr U BO3MOKHOCTEN pean3aiuu
COOCTBEHHBIX )KM3HECHHBIX IIJIAHOB; OTHOIIICHUE K MpodeccnoHanbHOM
JESATEIIBHOCTH KaK BO3MOYKHOCTH YYaCTHUs B PEIICHUH JIMUYHBIX, OOIIECTBECHHBIX,
roCyJIapCTBEHHBIX, OOIIICHAITMOHATBHBIX MPOOJIEM.

®  UCIOJIb30BATh MPHOOPETCHHBIC 3HAHKS M YMEHUS B MPAKTHIECKOM
JESATCIIBHOCTH M IIOBCSIHEBHOM KU3HU ISl MOJICTIMPOBAHMS IIPAKTHUCCKUX
CUTYaIlMH U UCCTIEAOBAHMS TTOCTPOCHHBIX MOJIETICH C UCTIOJIb30BAaHUEM armmapara
TCOMETPUHU

e  (hopMHUPOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U

COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIUMH U MIIAJIIMMH B 00pa30BaTEIbHOM,



OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX
JEATEIIbHOCTH

®  YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICJIM B YCTHOU U
NMCbMEHHON peur, TOHUMATh CMBICII TOCTaBICHHOM 3a/1a4H, BEICTPAUBATh
apryMEeHTAaI1I0, IPUBOJIUTh PUMEPHI U KOHTPIIPUMEPHI

®  KpPEaTMBHOCTbH MBIIUIEHUS, UHULUATUBY, HAXOJYHUBOCTb, aKTUBHOCTb
IIPU PELIEHUU T€OMETPUUECKUX 3a7a4

®  yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3ybTaT y4eOHOU
MaTeMaTUYECKOU IEATEIbHOCTH

®  CHOCOOHOCTH K YMOIIMOHAJILHOMY BOCIIPUSTHIO MaTEeMaTHUYECKUX
00BEKTOB, 3aJ1a4, pEUICHUH, pacCyKICHHI

MertanpeaMeTHble:

o YMEHHUE CaMOCTOSTENIbHO ONPEAEISTh LU JETENbHOCTH U COCTABISATh
IUJIaHbI JEATEIbHOCTH; CAMOCTOSTENBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEIbHOCTh; UCIOJBb30BATh BCE BO3MOKHBIE PECYPCHI JIJIS
JOCTUKEHUSI TIOCTABJICHHBIX LEJIeN U peaan3aluy MIaHOB JIeATEIbHOCTH; BBIOUPATD
YCHEIIHBIE CTPATETUN B PA3JINYHBIX CUTYALMSIX;

o YMEHHE MPOAYKTUBHO OOLIATHCS U B3aUMOJICHCTBOBATH B IIPOLIECCE
COBMECTHOM JIEATEIbHOCTH, YYUTHIBATH MO3UIIMH IPYTUX YYACTHUKOB JI€ATEIBbHOCTH,
s dexTuBHO pazpemarb KOHPIUKTHI;

° BJIaJICHHE HaBbIKAMU TTO3HABATEILHOM, YUeOHO-UCCIIEI0BATEIbCKON U
MPOEKTHOM eATETbHOCTH, HaBbIKAMU Pa3pelleHUs MPooIIeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1aY,
IIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHHS;

o TOTOBHOCTh ¥ CHOCOOHOCTh K CAMOCTOSITETbHOM MH(OPMAIIMIOHHO-
MO3HABATEJIbHOM JESTENIbHOCTH, BKIIIOUasi yMEHUE OPUEHTHPOBATHCA B PA3JIMYHBIX
MCTOYHHUKAX MHPOpPMALIUU, KPUTUUECKU OILIEHUBATh U UHTEPIPETUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

o yMEHHUE UCIO0JIb30BaTh CPEJICTBA NH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosoruil (naisee — MKT) B perienrn KOrHUTUBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COOJII0/IECHUEM TPeOOBAHMIA
HPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH;

o BJIa/ICHUE SI3bIKOBBIMU CPEJICTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO

H3J1aratb CBOIO TOUKY 3pCHH:A, MUCITI0JIb30BATh a/ICKBATHLIC A3BIKOBBIC CPCICTBA,
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o BJIaJICHUE HAaBBIKAMHU MTO3HABATEIHHON PeICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUN U MBICIIMUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUWU, TPAHUIL] CBOETO 3HAHUS U HE3HAHMS, HOBBIX [TO3HABATEIbHBIX 3a7a4 U
CPEACTB UX JOCTHUKECHHUS.

IIpeamerHble:

e c(hOpMHUPOBAHHOCTH MIPEICTABIICHUN O MAaTEMaTHUKE KaK YaCTH MHUPOBOI
KYJBTYpPBI U O MECT€ MAaTEMATHUKHU B COBPEMEHHOM ITUBUIIU3AIIMHU, O CITIOCO0AX
ONMCAHUS HA MAaTEMaTUYECKOM A3bIKE SIBICHUN PEAIbBHOTO MUPA;

o c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUNA O MATEMATHUECKUX TOHITHSIX KaK O
BAKHEUIIINX MATEMAaTUYECKUX MOJIEIIAX, MO3BOJISIOIINX OMUCHIBATh U U3Y4YaTh
pa3HbIE MTPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOTO
MTOCTPOEHHSI MATEMATUYECKUX TEOPHIA;

o BJIAJICHUE METOJAMH JI0KA3aTEIbCTB U AITOPUTMOB PEIICHUS; YMEHUE
MX MPUMEHATH, TPOBOJAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

o BJIQJICHUE CTAHAAPTHBIMYU MPUEMAMU PEUIEHUS PAllHOHAJIBHBIX U
VMppalUOHAIBHBIX, IOKA3aTEJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM
YHUCIIE 111 MOUCKA MyTH PELICHHS Y WIUTIOCTPALUY PEIICHUS YPAaBHEHUHN U
HEPABEHCTB;

o c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUI 00 OCHOBHBIX MOHATHUSX, UJICIX U
METO/IaX MAaTEMaTUYECKOIO aHAIU3a;

o c(hOpMHUPOBAHHOCTH MIPEJICTABIICHUN O MPOIECCaX U SIBJICHUSIX,
HMMEIOIINX BEPOSATHOCTHBIN XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peabHOM MHUpE, 00 OCHOBHBIX MOHSTHSIX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;
c(hOpMHPOBAHHOCTh YMEHHI HAXOAUTH U OIEHUBATH BEPOSTHOCTH HACTYIIJICHUS
COOBITHI B IPOCTEHIITNX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTePUCTUKU
CIIyYallHBIX BEJINYMH;

o BJIAJICHUE HABBIKAMHU MCITOJIb30BaHMS TOTOBBIX KOMITBFOTEPHBIX

MpOrpaMM MPHU PEUICHUHN 3a]a4.



Yri1y0/1eHHBIH YPOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJibTaThI»

Pa3nen 1. BeimycKHUK HAy4YHMTCS V. BbINyCKHHMK MOJYYHUT BO3MOKHOCTH
HAY4YHThCS
Hesn JUnst yCIIemHoro NpoJoIKeHus | s obecneuenuss 03MONCHOCIU YCNEUHO20
OCBOEHHA o0Opa3oBaHus npoooadIceHUs 00paA308anUs N0 CNEeYUATbHOCHAM,
npeamMera 0 CIIELUAIBHOCTSIM, CBA3AHHBIM C OCYUjeCmeeHuem Hay4Hot u
CBSI3aHHBIM C ITPUKJIAJHBIM uccne008amenbCKoll 0esamenbHocmu 6 oonacmu
MCIIOJIb30BAHUEM MAaTEMATUKU | MAMeMAmuKy U CMENCHbIX HAYK
TpeGoBanus Kk pe3yJbTaTam
Onemenmor | — CBo06o1HO Locmuoicenue pezynemamos pazoena
meopuu OTepHpOBaTh. HOHATHAMU: | ONEPUPOBamb NOHAMUEM OnpeoeieHUs,
MHOMCECME | KOHEUHOE MHOXKECTBO, JJIEMEHT | OCHOBHbIMU UOAMU ONnpedeneHUl, OCHOBHbIMU
u MHOXECTBA,  MOJMHOXECTBO, | 6UOAMU MEOpeM,
mamemamuy | iepeceyeHnre, OObEAUHEHHE W | HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA,
ecKoil Pa3HOCTh MHOJKECTB, YUCIIOBBIC | ONEpUpoB8amsb NOHAMUAMU CUEMHO20 U
J102UKU MHOKECTBA Ha KOOPJAUHATHOU | HECUEMHO20 MHONCECMBaA,

HPSIMOiA, OTPE30K, HHTEpBal,
HOJIyUHTEPBAJI, TIPOMEKYTOK C
BBIKOJIOTOI TOYKOH,
rpaduveckoe  MpeCTaBICHUE
MHOXKECTB Ha KOOPAMHATHOI
IUIOCKOCTH;

— 3aJlaBaTh ~ MHO’KECTBA
NepevnciIeHuEeM u
XapaKTePUCTUUECKUM
CBOMCTBOM;

- ONepUpoOBaTh
TTOHSTHSIMH: YTBEPKJICHUE,
OTpHULIAHUE YTBEPKJICHUS,
WCTHHHBIC u JIO’KHBIC
YTBEPKJICHMUS, MpUYMHA,
CIEACTBHE, YaCTHBIA CIydail
o0riero YTBEPKICHMUS,
KOHTPIIPHUMED;

— MIPOBEPSITH
MPUHAIJIEKHOCTh 3JIEMEHTA
MHOECTBY;

- HAaXOJUTh IE€PECECUCHHE
U 00beaUHEHNE MHOYKECTB, B
TOM YHUCJE MPEICTaBICHHBIX
rpadguyuecku Ha  YHCIOBOM
NpsAMOM M Ha KOOPJIWHATHOMN
MJIOCKOCTH;

NPUMEHAMb Memo0 MamemMamuyeckou UHOYKyuu
0J151 NPOBEOEHUSL PACCYHCOCHUN U OOKA3AMENbCME
U npu pewienuy 3a0ay.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
npeomemos:

UCNONB308AMb MEOPEMUKO-MHOICECMBEHHBLI
AZBIK U A3bIK TOSUKU 0151 ONUCAHUS PEAIbHbIX
npoYecco8 u s8IeHuUll, NPU peueHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos

! 34ecb U ganee: 3HaTb onpeaenieHne NoOHATUA, 3HATb N YMETb 060CHOBbIBaTb CBOWCTBA (I'IpI/l3HaKVI, €C/In OHU eCTb) NOHATUA,
XapakKTepnsoBaTb CBA3N C APYTMMU NOHATUAMU, NPEeACTaBIAA OAHO NOHATUE KaK YaCTb LE/NNOCTHOINoO KoOoMnsaeKkca, UCnosib3oBaTb

NMOHATME N ero CBOMCTBA npu npoeeaeHUn paccymp,eHMﬁ, AOKa3aTenbCTs, peweHnn 3aaau.
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- MIPOBOJIUTH
JIOKa3aTeNbHbIE  PACCYXACHUSA
JUisi 00OCHOBAaHUS MCTUHHOCTH
YTBEPKICHUM.

B noeceownesnoti srcusnu u npu
U3YYeHUU Opyeux npeomemos.
- HCII0JIb30BATh
YUCJIOBBIE  MHOXECTBAa  Ha
KOOPJMHATHOM IIPSIMOM M Ha
KOOPJMHATHOW IUIOCKOCTH IS
OINMCAHUS pEAJIbHBIX IIPOLIECCOB
U SIBJICHHI,

- MIPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKIICHUS B
CUTyaIUsAX MOBCEHEBHOMN
JKU3HU, NIPU PELICHUH 3a]a4 U3
JPYrUuX NPeIMETOB

Yucha u
GLIPAIICEHUA

- CB00OomHO OTEepHpOBAThH

IIOHATHUAMMU: HaTypaJlbHOC
YHHuCJIO, MHOXECTBO
HATypaJbHbIX  YHUCCJI, ICJIOC
YHUCJIO, MHOXKECTBO OEJIbIX

qucel, OOBIKHOBEHHAs ApoOb,
JecsATUYHas Ipo0b, CMEIIaHHOE
YHCII0, PalMOHAIBHOE YHCIIO,

MHOECTBO palroHaIbHBIX
qrcell, UPPAMOHALHOE YUCIIO,
KOpEHb CTENEHU n,
JIEHCTBUTENILHOE YHCIIO,
MHOECTBO  JIEUCTBUTEIBHBIX
qHCell, reOMeTpUuYecKast
WHTEPIpPETAlHs HATYpaIbHBIX,
EJNbIX, palroHaIbHbIX,

JeHCTBUTENILHBIX YHCEIT,

— MOHUMATL U OOBIACHSITH
pPa3HMIy MEX]Y MO3UIIMOHHON
A HEIMO3UIMOHHOW CHUCTEMaMU
3aM1CcH YHCE,

— MEePEBOANTh 4YHUCIA U3
oJTHOH CHUCTEMEI 3aIicu
(cucTembl CUHUCIICHHS) B
ApYyryto,

— JIOKa3bIBaTh 51
HCITOJI30BaTh MPU3HAKU
JIEIMMOCTH CYMMBI H
MIPOU3BEICHUS npu
BBLIMTOJHEHUN BBIYUCIEHUH U
pELIeHUH 3a/1a4;

- BBITIOJIHATH OKPYTJIEHHE
parmoHATBHBIX 51
UPpPALMOHATBHBIX  YHMCENl  C
3aJJaHHOM TOYHOCTBIO;

Locmuoicenue pezynomamos pazoena
C80D0OHO ONEPUPOBAMb YUCTOBbIMU
MHOJICECMEAMU NPU PeuleHUulU 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU
PAcuuperus YUCi08blX MHONICECME;

611a0enmb OCHOBHbIMU NOHSMUAMU MeOPUU
0enuUMOCmu npu peueHuy CmaHoapmublx 3a0a4
umems 6aA306ble NPEOCMABIEHUSL 0 MHONCECMBE
KOMNIEKCHBIX YlUcCel;

CB80000HO BLINOJIHAMb MOAHCOECMBEHHBLE
npeobpazoeanus mpueoHOMempuiecKux,
J102apupmMuiecKux, cmeneHHbIX 6blPaNCeHUll,
en1ademuv gopmynou bunoma Heromona;
NPUMEHSIMb NPU PEUEHUU 3A0ay Meopemy O
nunetinom npeocmasnenuu HO/;

npuUMeHsimv npu pewenuu 3aoay Kumaiickyro
meopemy 06 0CmamKax;

npuMeHsimv npu pewenuu 3aoay Manyio meopemy
Depma,

YyMemb 8bINOJHAMb 3aNUCH YUCLA 8 NOZUYUOHHOU
cucmeme CHUCIeHUs,

NPUMEHSIMb NPU PEUEHUU 3A0aY MeopemuKo-
YuCI08ble PYHKYUU: YUCIO U CyMMa Oerumeretl,
@yukyuro Diinepa,

NPUMEHAMb NPU peulenuu 3a0ay yentvie opoou,
NPUMEHAMb NPU PEUeHUU 3A0aY MHO20UNEHbL C
oelicmeumenbHuIMU U YeablMU KO3 duyuenmamu;
61a0emsb NOHAMUAMU NPUBOOUMBLIL U
HenpugoOUMbLL MHO2OYLEH U NPUMEHAMb UX NpU
peutenuu 3a0a4;

npumensmv npu peweruu 3a0ay OCHOBHYIO
meopemy aneeopul;

NPUMEHSAMb NPU PeueHUU 3a0ay npocmetiuiue
@yHKYUU KOMNIAEKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopa308aHusl




— CpaBHUBATH
JICUCTBUTCIIHHEIC yucia
Pa3HBIMHU CIIOCOOAMH;

— YHOPSIOYMBATh YHCIIA,
3aIMCaHHEIC B BHUJIC
OOBIKHOBEHHOH W IECATAYHON
Ipo0u, YuCia, 3alHuCaHHBIC C
HCIOJIb30BaHUEM
apu(METHIECKOTO
KBaJPaTHOTO KOPHs, KOpHEH
CTEIEHH OOJIbIIE 2;

— Haxoauth HOJl m HOK
pa3HBIMU crocodamu n
MCIIOJIB30BATh UX MPU PEUICHUU
3a7a4;

— BBIIIOJIHATH
BBIYHCIICHHSI U TPE0Opa30BaHMS
BBIPAKEHHIA, COIEpKAIINX
IENCTBUTENIbHBIE YHCIIA, B TOM
YUCI€ KOPHH  HaTypalbHBIX
CTEIIeHEH;

— BBIIIOJIHATH
CTaHJApTHBIC TOXICCTBEHHBIC
npeoOpa3oBaHus
TPUTOHOMETPUYECKUX,
Jorapu(pMHICCKHX,
CTENEHHBIX, HPPAUOHATBHBIX
BBIPKEHUM.

B nosceounesnoui ocuznu u npu
us3yueHuu opy2ux npeomemos.
— BBITIOJIHATE U OOBSCHSTH
CpaBHEHHE pe3yabTaToB
BBIUUCIICHU TIpU  peIIeHUH
NPaKTUYECKUX 3a/ad4, B TOM
qucIe NPUOIMKEHHBIX
BBIYUCIICHUH, UCTIONB3YS
pa3Hble cr1ocoObl CPaBHEHMI;

- 3aIMCHIBATH,
CpaBHUBATh, OKPYTIISATH
YHCJIOBBIE JIaHHBIE pEATbHBIX
BEJIMYMH C HCIOJIb30BaHUEM
pa3HBIX CUCTEM U3MEPEHHUS;
COCTaBJIATH M OIICHUBATH
Pa3HBIMHU CITOCOOaMu
YHCIIOBbIE BEIPAXKEHUS TPU
pEIICHHH MTPAKTUIECKHUX 3a/1a9
¥ 33/1a4 U3 JPYTrUX y4yeOHBIX
IPEMETOB

Ypasnuenusn
u
HepageHcme
a

- CBoOomHO OmIEpPUPOBATH
MOHATHIMH: ypaBHEHHUE,
HepaBeHCTBO, paBHOCI/IJ'II)HI)Ie
YpaBHEHHS W HEPaBEHCTBA,

Locmuoicenue pezyromamos pazoena

- €80000HO Onpedensims mun u 6vloupams
Memoo peuterust NOKA3aMeNbHbIX u
J102apUPMUUECKUX  YPAGHEeHUll U HepaeeHCcms,
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ypaBHEHHUE, SBJISIOLIEECS
CJIEICTBUEM JIpyroro
ypaBHEHUS, ypaBHEHUS,
PaBHOCWJIbHBIE HAa MHOXECTBE,
PaBHOCUJIbHBIC

npeoOpa3oBaHus ypaBHEHU;

- pemaTb pa3Hble BUbI
YPaBHEHUH U HEPABEHCTB U UX
cucreM, B TOM  4YHCIe
HEKOTOpbIE ypaBHEHUA 3-i1 u 4-

" CTEIECHEMN, JIpoOHO-
panyoHaTbHBIE u
UppaIMOHAIbHBIC;

— OBJAJETh OCHOBHBIMH
TUIIAMU [MOKAa3aTEJIbHBIX,
Jorapu(pMHUECKHUX,
UPPAIMOHATIBHBIX, CTEIEeHHBIX

YPaBHEHHH M HEPAaBEHCTB H
CTaHJAPTHBIMH METOJAMH HX
pELIECHUI U NPUMEHATh UX IIPU
peleHun 3auad;

- IIPUMEHSITh TEOpeEMY
be3y k pelieHnio ypaBHEHUM;

- IIPUMEHSTD TeopeMy
Buera JUIs pelIeHus
HEKOTOPBIX yYpaBHEHUI
CTEIIEHU BBIIIE BTOPOH;

- IIOHUMATh CMBICII
TEOPEM O PABHOCWIBHBIX U
HEPAaBHOCUJIbHBIX
npeoOpa30BaHUSIX YpaBHEHUN U
YMETB UX JI0Ka3bIBaTh;

- BJIAZIETh MeTOoAaMH
peleHus yYpaBHEHUH,
HEPaBEHCTB U UX CUCTEM, YMETh
BbIOMpaTh METOJl pELICHUS U
000CHOBBIBaTh CBOI1 BHIOOD;

— HCIIOB30BaTh  METO]I
UHTEPBAIOB  JUIA  PEIICHUS
HEPaBEHCTB, B TOM 4HCJC
JPOOHO-PAIIMOHATIEHBIX u
BKJIFOYATOIIHX B ce0s
UppaIMOHAIbHBIC BHIPAKECHHUS,
- pemaTh

anreOpanyeckre ypaBHEHUS H
HEPAaBEHCTBA M UX CHUCTEMBI C
napamMeTpamMm anreOpanyeckum
U TpaduYecKUM METOIAMH;

- BIIAJIETh pasHBIMHU
METOJaMHU JI0Ka3aTeNIbCTBA
HEPABEHCTB;

UPPAYUOHANILHLIX ~ YPABHEHUN U HEePABeHCMmS,
MPULOHOMEMPUUECKUX VPABHEHUU U HEPABEHCMS,
ux cucmem,

— C80000HO pewiamv cucmemuvl JUHEUHbIX
VPABHEeHU,

— peuiams OCHOBHble MUNbl YPAGHEHUl U
HEpPAagencme ¢ napamempamil;

— npumMeHAmb» — Npu  peuwleHuu  3a0ay
Hepagercmea Kowu — Byusaxoeckozo, bepuynnu;
— umems npeocmasgieHue O HepaseHCMBEax
MedAHcOy CpeOHUMU CMENneHHbIMU




- pemiate ypaBHEHUS B
IEJIBIX YMCIIaxX;

— n300pakaTh MHOXKECTBA
Ha IUIOCKOCTH, 3a/laBacMble
YpaBHEHHUSIMH, HEpPaBEHCTBAMHU
U UX CUCTEMaMU;

- CBOOO/IHO HCITIOIH30BAThH

TO/1IECTBEHHBIC
npeoOpa3oBaHus MPH pelIeHUN
yYpaBHEHUI 31 CHUCTEM
ypaBHEHUH

B noeceownesnoti srcusnu u npu
u3y4eHuu opy2ux npeomemos.
- COCTaBJIATh WU pellaTh
ypaBHEHUs, HEPABEHCTBA, HX
CUCTEMBbl TpU pPELICHUU 3a7au
JIPYTUX Y4EOHBIX IPEIMETOB;

— BBITIOJIHATH OLIEHKY
npaBaonoao0us pe3yabTaToB,
MOJIy4aeMbIX TIPU  PEHICHUH
pa3IMYHBIX ypaBHEHUH,
HEPaBEHCTB U UX CHUCTEM IIpHU
pelieHuun 3a1a4y JIPYTHX
y4€OHBIX IPEIMETOB;

— COCTaBJISATh U pellarh
ypaBHEHHUS M HEPAaBEHCTBA C
napamMeTpamMu TMpU  PEHICHUH
3a/1a4 OPYTUX y4eOHBIX
IIPEIMETOB;

- COCTaBJISITh ypaBHEHHE,
HEPaBEHCTBO WJIM MX CHUCTEMY,
OTMCHIBAIOIINE peasibHyI0
CUTYyallMI0 WU TPUKIAJHYIO
3azady, WHTEPIPETHPOBATH
MOJIyYEHHBIE PE3YJIbTaThI;

- HCIIOJIb30BaTh
MporpaMMHBIE CpPEJCTBA TIPHU
pPELIEHUH OTIEIbHBIX KIIACCOB
YpaBHEHU U HEPABEHCTB

Dyukyuu

Brnaners nonstusmu:
3aBHCUMOCTH BEJINYMH,
(byHKLUS, APTYMEHT U
3HauYeHHuEe (PyHKIUMHU, 00JIaCTh
OIIPEEIIEHUS U MHOXKECTBO
3HaueHUH QyHKINH, TpaduK
3aBHCUMOCTH, Irpauk
byHKIMY, HyTU QYHKIUH,
IPOMEXKYTKH
3HAKOIOCTOSHCTBA,
BO3pacTaHHUE Ha YHUCIOBOM
IPOMEXYTKe, yObIBaHHE Ha
YHCIOBOM ITPOMEXKYTKE,

Hocmuoicenue pezynoemamos pazoena II;
611a0emsv NOHAMUEM ACUMAIMOMbL U YMeMb €20
NPUMEHAMb NPU PEUEeHUU 3A0ay,

NPUMEHAMb MemoObl peuleHUs NPOCMeUuux
oughghepenyuanvHbix ypasHenuii nepeoco u
8MOP0O20 NOPAOKOB
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HauOoJIbIlIee U HANMEHBIIICE
3HauYeHHE (PYHKIMU Ha
YHUCIOBOM ITPOMEKYTKE,
nepuoanydeckas QyHKUIus,
NEepUO/l, YETHASL U HEUETHAS
GYHKIMH; YMETh IPUMEHSITh
9TH MOHATHS NPH PEILICHUH
3ajady;

BJIAJICTh MMOHATHUEM CTEIICHHAs
GYHKIHS; CTPOUTH €€ TpaduK 1
YMETh PUMEHSTH CBOWCTBA
CTeNeHHON (YHKIUH MIPU
pELICHUH 33]a4;

BJIQ/IETh MOHATHSIMU
nokaszareiabHas QyHKIHSA,
9KCIIOHEHTA; CTPOUTH UX
rpaduKy ¥ yMETh IPUMEHSTh
CBOICTBa MMOKa3aTEeIbHOM
(GYHKIMY [IpU PELICHUH 3a/1ay;
BJIQ/IETh MTOHITHEM
norapudmudeckas pyHKIUS;
CTPOUTH €€ rpadUK U yMETh
IIPUMEHATH CBOWCTBA
norapudmuueckon GyHKIIUN
NIPY PEUICHNH 33/1a4;

BJIQ/IETh MOHATHSIMH
TPUTOHOMETPHUUYECKHE
(GYHKIINH; CTPOUTDH UX TpauKu
U YMETh IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKHX
(GyHKIMHI NpU peleHu  3a/1ay;
BJIAJIETh MOHATHEM OOpaTHas
(GYHKIHS; TIPUMEHSTB 3TO
MOHATHE MPU PELICHUHN 3a7ay;
PUMEHSTH MTPH PELIICHUN
3aJa4 CBOMCTBA (PyHKLMIL:
YETHOCTD, IIEPHOANIHOCTD,
OTPaHUYEHHOCTB;

NPUMEHSTH MIPH PELIICHUN
3aja4 npeoOpa3oBaHuUs
rpaduKoB QpyHKINH;

BJIAJICTh MMOHATUSMH YHCIIOBast
MOCJIeIOBATEIBHOCTb,
apudmMeTHuecKas u
reoMeTpUYIecKast IPOTPECCHs;
OPUMEHSThH MIPU PELICHUN
3a/1a4 CBOMCTBA M MPU3HAKU
apuMeTHIECKON U
T€OMETPUUYECKON MPOTPECCUM.
B noeceonesnoil scuznu u npu
usyueHuu opyaux yueOHulx
npeomemos:
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— OTIpENIeNATh o
rpaduKkaM ¥ HCIOJIb30BATh IS
pelieHusT TMPHUKJIAAHBIX 33134
CBOICTBA peaJbHBIX MPOIIECCOB
W 3aBUCUMOCTEH (HamOOJbIITNE
U HAWMCHBIIWE  3HAYCHUS,
NPOMEKYTKH BO3pAacTaHUS |
yObIBaHUS byHKIHH,
POMEIKYTKH
3HAKOMOCTOSIHCTBA,
ACHIMIITOTBI, TOYKH Ieperuoa,
NEpUOJ  T.11.);

- HMHTEPIIPETUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU MIPaKTUYECKON
CUTYaLlUu;.

OTIpeNIeNIATh 1O TpaduKam
NPOCTEUIINE XapaKTePUCTUKU
NEPUOTUIECKUX MTPOIIECCOB B
OHOJIOTHH, SKOHOMUKE,
MY3bIKE, PAJIMOCBSI3U H JIP.
(ammuTya, MEpUOJ U T.11.)

Dnemenmui
mamemamuy
ecK020
ananusza

Bnanets nonstHEM
OeckOoHEeYHO yObIBaroIas
reOMeTPHYECKast MPOrpeccus u
YMETb IPUMEHSTH €T0 MPHU
pelIeHnu 3a/1ay;

MPUMEHSTD IS pEIICHUS 3a/1a4
TEOPHIO TIPEICIIOB;

BIIAJICTh MOHATUSIMHA
OECKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJIble YHCIOBEIC
MOCJIEIOBATEILHOCTH U YMETh
CpaBHHBATh OECKOHEYHO
0onpIIKe U 0ECKOHEYHO MaJIbIe
MOCJICA0BATEILHOCTH,

BJIAJIETh HOHSATUSIMU:
pou3BoIHAs GYHKIINH B
TOYKE, TPOU3BOTHAS (PYHKITHH,
— BBIYUCIIATH
MPOU3BOJHBIE  DIIEMEHTAPHBIX
GYHKIMA 1 UX KOMOWHAITNH;

- UCCIIEeI0BaTh (PYHKIMH
Ha MOHOTOHHOCTD u
KCTPEMYMBEI;

- CTpOUTH Trpaduku u
MIPUMEHSTH K PEIICHUIO 3a/1a4, B
TOM YHUCJIE C TapaMeTPOM;

— BIIAJICTh MTOHSATHEM
KacaTeJbHast K rpaduxy
GYHKIIMM U yMETh MPUMEHSTH
€ro TIPH PEIICHUY 3a/1a4;

— Locmuoicenue pezynomamog pazoena II;

- Cc80000HO e1a0emv CMAHOAPMHBIM
annapamom MamemamuiecKkozo aHamu3a ons
BLIYUCAEHUSL  NPOU3BOOHLIX  (PYHKYUU — OOHOU
nepemeHHol,

- Cc80000HO NpUMEHSMb annapam
Mamemamuyecko2o aHaiu3a Ons Uccied08aHus
@dyHKYUll U nocmpoenus epagurkos, 8 Mom yucie
uccne0o8anusi Ha GbINYKIOCMb,

- onepuposams NOHAMUEM NEPBOOOPAHOL
@yHKYUU 0N pewtenus 3a0a;

— 081a0emb  OCHOBHBLIMU  CBEOeHUAMU 00
unmeepanre  Hviomona—Jletionuya u e2o
npocmenuuux nPUMeHeHUsx,

— onepuposamv 8 CaHOAPMHbIX CUMYAYUSX
NPOU3BOOHBIMU BbICULUX NOPSOKOS,

- yMemsb HNPUMEHAMb NpuU peueHuu 3a0ay
CB0liCMBa Henpepbl8HblX HYHKYULL

— yMemsb NPUMEHAMb NpU peuleHuu 3a0ay
meopemvl Betiepwmpacca;

- yMemb  BbINOAHAMbL  NPUOTUNCEHHDBIE
8bIYUCTEHUS  (MemOObl  peuleHusi  YPaeHeHull,
BbIYUCTIEHUS ONPEOENeHHO20 UHMeSPana);

- ymemb NPUMEHAMD NPULOdNCEHUE
NPOU3BOOHOU U ONPeOeNeHHO020 UHMe2pala K
peuieHuo 3a0a4 ecmecmeo3Ha s

- enaoems NOHAMUAMU emopas
npoU3BOOHAs, BbINYKIOCMb epahuka QyHKyuu u
yMemb uccie008ams QYHKYUIO Ha 8bINYKIOCHb
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— BJIJICTh MOHATUSIMU
nepBooOpazHas byHKIHA,
ONpeeIeHHbIA NHTETpal;

- NPUMEHSTh  TEOpPEeMy
Herotona—Jleiibanma u  ee
CJICZICTBHUS JJIsl PEIICHUS 3a/1a4.

B noeceownesnoti srcusnu u npu
U3yYeHUU Opyeux yueoHvIx
npeomemos:

— pemars  NPUKIAIHbIE
3a1a4n U3 OMONOTUH, (U3HKH,
XUMHUH, KOHOMUKU M JIPYTUX
NPEeIMETOB,  CBSI3aHHBIE  C
HCCJIEIOBAaHUEM
XapaKTEPUCTHUK MPOIECCOB;

— UHTEPIPETHPOBATH
MIOJTyYCHHBIC PE3YJIbTAThI

Cmamucmu

Ka u meopus
6eposmHocm
eil, 102uKa u
Komounamo

puKa

OnepupoBaTb OCHOBHBIMU
onucareIbHbIMU
XapaKTepUCTUKaAMH YHCIOBOTO
Habopa, MOHSATHEM
reHepaibHasi COBOKYIHOCTb U
BBIOOPKOM U3 HEe;

- OIIepUpPOBAThH
HOHATUAMMU: 4acToTa u
BEPOATHOCTb COOBITUS, CyMMa U
IPOU3BEACHUE BEPOSITHOCTEH,
BBIUUCIIATH BEPOATHOCTH
COOBITHII Ha OCHOBE MOJCUeTa
YHCJla UCXOJIOB;

- BJIaJIETh ~ OCHOBHBIMH
HOHATUSAMH KOMOWHATOPUKU U
YMETb HUX MPUMEHATh NpU
pEILLIEHNN 3a/]a4;

— UMETh  IPENCTaBICHUE
00 OCHOBax TEOpUu
BEPOSITHOCTEM;

— UMETH NPEICTABICHUE O
JUCKPETHBIX U HENpPEPBIBHBIX

CIy4yallHbIX  BEJIIMYMHAX U
pacipeneneHusx, 0
HE3aBUCUMOCTH CITy4ailHbIX
BEITNYWH;

- MMETh IIPEICTABICHHUE O
MaTE€MaTU4YeCKOM OKUJAHUU U
JIUCTIEPCUHN CITy4alHbIX
BEIINYUH;

- HMMETh IIPEJICTABIICHUE O
COBMECTHBIX pPacHpereIeHUsX
CIIy4alHBIX BEJIMYUH;

Locmuoicenue pezyromamos pazoena

umems npeocmasienue 0 YeHmpaibHol
npeoenbHol meopeme;

umems npeocmasienue 0 8b100POUHOM
KO2Ghhuyuenme xoppensiyuu u IUHEUHOU
pezpeccuu;

umemv npeocmasienue 0 CMamucmuyecKux
2unome3ax u nposepke CMamucmuyecKoll
2UNnomeswvl, 0 CMAmMUCmuKe Kpumepusi u ee yposHe
BHAYUMOCU,

umemsb npedcmasietue 0 Ces3U IMIUPUYECKUX U
meopemuyecKux pacnpeoesenull;

umems npedcmasierue 0 KOOUpPoBaHuu, 08OUYHOU
3anucu, 080UYHOM Oepese;

611a0emb OCHOBHbIMU NOHSAMUSIMU TeopUU
epaghos (epagh, eepwuna, pebpo, cmenens
8epuLUHbL, NYMb 8 2paghe) u ymensv NPUMEHIMb UX
npu pewtenuu 3a0au;

umems npeocmasierue 0 0epesbsx u yMems
NPUMEHAMb NPU PEUEeHUU 3A0ay,

611a0emsv NOHAMUEM CEA3HOCMb U YMeNb
NPUMEHSIMb KOMNOHEHMbL C8A3HOCMU NPU
peuieHuu 3a0a4,

YyMemb 0cyuecmenams nymu no peopam, oo6xo0bsl
pebep u sepuiun epaga;

umems npedcmasienue 0o dNeposom U
2aMUILIMOHOBOM NYMU, UMEMb NPEeOCMABIEeHUE O
MPYOHOCIU 3a0a4U HAXOHCOCHUS 2AMUTLIMOHO8A
nymu;

- 811a0emb NOHAMUAMU KOHEYHbLE U CUemHble
MHOJHCECMBA U YMEemb UX NPUMEHAMb NPU PeUeHUU
3a0au;

— ymemb NPUMEHAMb
MamemMamuyeckou UHOYKYUU,

Memoo
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- MOHUMAaTh CYTh 3aKOHA
OOIBIINX qucen H
BBIOOPOYHOTO MeEToaa
U3MEPEHHUS BEPOATHOCTEH;

— HUMETb IIPE/ICTABIICHUE O
HOPMaJIbHOM paclpe/ieIeHuH 1
npumepax HOPMAaJILHO
pacrpeeneHHbIX — CIIy4alHbIX
BCJIMYUH;

— HMMETb IIPE/ICTABIICHUE O
KOppEJSALNU CIIy4alHbIX
BCJIMYMH.

B noeceonegnotl scuznu u npu
usyueHuu opyaux npeomemos.
— BBIYUCTISITh WIH
OILICHUBATD BEPOSTHOCTH
COOBITUI B peasibHOM KU3HU;

- BEIOMpATH METOIbI
MOAXOJSAIIET0 MPEICTaBICHUS
1 00pabOTKH JTAHHBIX

- yMems npumensms npunyun /fupuxie npu
peutenuu 3a0a4

Texcmoevie
3a0a4u

- Pemate pasnble 3amaun
NOBBILICHHON TPYIHOCTH;

- aHAJIN3UPOBATh YCIOBHE
3a/1a4u, BbIOMpAThH
ONTUMAJIBHBIA METOJ, PEILICHUs
3a/1a4u, paccMaTtpuBas
pa3IM4YHbIE METO/BI;

- CTPOUTH MOJEJIb
pemieHuss 3axadd, IPOBOJUTH
JIOKa3aTelIbHbIE  PACCYKIACHUS
IIPU PELLIECHUN 3a/1a4U;

— pemiaTh 3aja4u,
TpeOyrorue nepebopa
BApUAHTOB, IPOBEPKH YCIIOBUH,
BbIOOpA ONITUMAIILHOTO
pe3ynbTraTa;

- aHaJTM3UPOBATh u
MHTEPIPETUPOBATH

MMOJIYYCHHBIC peuicHuAd B
KOHTCKCTC YCJIOBUA 3aJadu,

BBIOMPATH pelieHus, HE
IIPOTUBOpEYAILIEe KOHTEKCTY;
- MEepPEBOIUTH pu

pelIeHny 3a1a4u WHHOPMAIIUIO
U3 OJHOW (OpPMBI 3alUCH B

JIpyrylo,  WCHOJB3ys  TpHU
HEOOXOINMOCTH CXEMBI,
TaOJIHIIBI, rpadukw,
JTarpaMMBl.

Hocmuoicenue pezynomamos pasoena |l
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B noeceonesnol scuznu u npu
usyueHuu opyaux npeomMemos:
— pemarh MPaKTHYECKUE
3aa4 W 3aJadd U3 JIPYrux
IPeMETOB

T'eomempus

- Bnanets
FEOMETPUUYECKUMHU TOHATUSIMU
Opu  peumeHud  3afad U
IPOBEJCHUN MAaTEMaTH4YECKUX
pacCyXIeHuUi;

- CaMOCTOSITEIILHO
dbopMynupoBaTh OINpeAeacHUs
FEOMETPUUYECKUX ¢uryp,
BBIIBUTATh TUIIOTE3bl O HOBBIX
CBOMCTBAx u [IpU3HAKaX
reoMeTpuueckux  ¢Guryp u
000CHOBBIBAThH W

OTpoBepraTh Ux, 000011aTh WU
KOHKPETH3UPOBATH PE3yJIbTAThI
Ha HOBBIX Kiaccax qQuryp,

OPOBOANUTH B HECIOXHBIX
cIIydasx KJIaCCU(PUKALUIO
buryp o Pa3ITUYHBIM
OCHOBaHUSIM,;

- UCCIIEIOBAaTh YEPTEXKH,
BKJIIOYass KOMOWHAIUu Quryp,
U3BJIEKaTh, HMHTEPIPETUPOBATH
u peoOpa3oBHIBATH
UH(pOpMaLHIO,

NPEJICTaBICHHYIO Ha YepTekax;
- pemarp 3a7a4un
reOMEeTPUUECKOro COAepIKaHus,
B TOM 4YHCJIE€ B CHUTYaIHsX,
KOTJa alrOpUTM pELIeHUs He
ClleflyeT SIBHO W3 YCIIOBHA,
BBITOJIHATh HEOOXOAMMBIE JUIS

pereHus 3aJ1a4uu
JIOTIOJIHUTEIbHBIE TTOCTPOEHUS,
HCCJIEIOBATh BO3MOKHOCTh

NpUMEHEHUs TeopeM U hopMyII
JUISL peIlIeHus 3a/]1a4;

- yMeTh (HOPMYIHPOBAThH
U JI0Ka3bIBaTh F€OMETPUUECKUE

YTBEPKJICHHUSI;
- BJIQ/IETh MTOHSATHSIMH
CTEPEOMETPUU: npu3Ma,
napajulefienunesn, MnUpamuaa,
TETPadP;

- UMETh MPEICTABICHUS

00 akcuoMax CTepeOMETpUHU U
CIIEAICTBUAX M3 HHUX U YMETb
IPUMEHATh MX IIPU PELICHUU
3aja4;

- Hmemo npeocmasieHue 00
aAKCUOMamu4eckom memooe,
— enademov — NOHAMUEM  2eoMempuyecKue

Mecma mouek 6 NpOCMpamcmee U - ymembv
NpUMeHAmMb UX OJisl peueHus 3a0auy,
- yMemsb NpuUMeHsAmsv O peuleHus 3a0ay
c8OUCMBA  NIOCKUX U  OBVZPAHHBIX  V2lo8,
MPexXepanHo2o  yend, meopembl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yend,
— enaoemsv NOHAMUEM NePNEeHOUKYVIAPHOE
CeyeHue npuzmMvl U yMemv NPUMEHAMb €20 Npu
peuieHuu 3a0a4,
umemso npeocmaeieHue 0
08OUCMBEHHOCU NPABUTLHBIX MHO202PDAHHUKOG,
61a0ems  NOHAMUSAMU — YEHMPATbHOE U
napaieibHoe NPoeKmMuposanue U NPUMEeHAMs Ux

npu  NOCMPOEHUU  CeYeHUll  MHO202PAHHUKOG
MemoooM NPOeKYutl;

— umMemsv npeoCcmasieHue 0  pazsepmke
MHO202DAHHUKA U  Kpamuatiwem Nnymu Ha
NOBEPXHOCU MHO20CPAHHUKA,

— umems npeocmasienue O KOHUYECKUX
CeYCHUSIX,

— uMemb NpeoCmasieHue 0 Kacarouwuxcs
chepax u KombuHayuu men 8pawjeHust u ymembv
NPUMEHAMb UX NPU PeULeHUU 3a0at,

— NPUMEHAMb NPU PeueHul 3a0a4 Gopmyny
PAccmosiHus Om mMo4Ku 00 NIOCKOCU,

— enadems PA3HbIMU CHOCODAMU 3A0AHUSL
NPSAMOU YPAGHEHUSAMU U YMemb NPUMEHIMb Npu
peuleHuu 3a0ay;

— NpUMeHsimb  npu  pewlenuu  3a0a4 U
Jokazamenbcmee meopem GeKmOPHbIL Memoo U
Memoo KOOpOuHam;

- umemsv npedcmasienue 06 aAKCUOMAX
obvema,  npumensmv  Qopmyibl  00beMO8
NPAMOY20IbHO2O napaiienenuneod, HpusMvl U

nUpamuosvl, mempa’opa npu peueHuu 3a0auy,

- npUMeHsimb  meopemvl 00 OMHOULEHUSX
06beM08 npu peweHuu 3a0ay,

- npumenams uHmezpan Ojisl  BbIYUCTEHUs
00veM08 U  nogepxHocmell mein  8pAWjeHUs,
BbIUUCTICHUS. NIOWAOU  cheputeckoeo nosca u
06vemMa waposoo closi;

- uUMemsb NpeoCmasieHue 0 OBUNCCHUAX 6
npocmpancmee: napanienbHom nepexoce,
cumMmempuu OMHOCUMENbHO naocKocmu,
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- YMETb CTPOUTH CEUCHUS
MHOTOIPAaHHUKOB c
UCIIOJIb30BAaHUEM  Pa3IMYHBIX
METO/IOB, B TOM YHCJI€ U METOJa
CJIEJIOB;

- UMETh MPEICTaBICHUE O
CKPELIUBAIOIIMNXCS TPSIMBIX B
MIPOCTPAHCTBE u YMETb
HaxXOJIUTb Yrojl U PacCTOSTHUE
MEX]1y HUMU;

- MPUMEHSTh TEOPEMBI O
NapajyieIbHOCTH  MPSIMBIX U
IUIOCKOCTE B IPOCTPAHCTBE
MIpU PEILICHUH 3a/1ay4;

- YMETH [PUMEHATD
napauienbHOe
IPOEKTUPOBAHUE ISt
n300paxxenust Guryp;

- YMETH [IPUMEHSATH

NEPIEHIUKYJIIPHOCTH IPSIMON
U IUIOCKOCTU TpU pelIeHUuU
3ajad4;

- BIIAJIETh
OpPTOrOHAJIBHOE
IIPOEKTUPOBAHUE, HAKIIOHHBIE U
ux IMPOCKIHHU, YMCTb
IPUMEHATh TEOPEMY O Tpex
HEPIEHANKYIIpax npu
pEILLIEHNN 3a/]a4;

- BIIA/IETh MOHATHSIMU
paccTosiHue Mexay purypamu B
IIPOCTPAHCTBE, o0mmuit
MEPIEHIUKYIIAP IBYX
CKpEIIMBAIOIINXCS TPAMBIX U
YMETh [PUMEHAThL HUX IIPH
pEILLIEHNN 3a/]a4;

- BJIA/IETh TIOHATUEM YTOJI
MEXAY MPSAMON U IUIOCKOCTBIO
U YMETh INPUMEHATH €ro INpHU
pEILIeHNH 3a/a4;

- BJIaACTH IIOHATUAMU
JBYTPaHHBIN yroJl, yrojl MEXAY
IJIOCKOCTSIMH,
NEPIEHIUKYIIAPHBIE TNIOCKOCTH
A yMETb IPUMEHATH HUX IIPH
pEIIEHNN 3a/]a4;

IIOHATHUAMU

- BJIaJCTh IIOHATUAMU
npusMa, MnapamjiCjacnunea ¢
MMPUMCHATH CBOMCTBaA
napaicjicnuicaa npu

PCHICHUUA 3a1a4;

YeHMpaIbHOLUL cummempuu, nosopome
OMHOCUMENbHO NPAMOU, SUHMOBOU CUMMEMPUl,
YyMemb NPUMEHMb UX NPU peueHuu 3a0a4;

— umMemsv  npeocmasieHue 0  NIOWAOU
OPMO2OHANILHOU NPOEKYUL,

— umMemv npeocmasieHue 0 mpexepaHHom u
MHO20SDAHHOM yelle U NPUMEeHAmMb CEOUCMBd
NJIOCKUX Y2ll08 MHO20ZPAHHO20 Yeld Npu peuenuu
3a0a4,

— umemv npedcmasieHus 0 npeoopa’08aHul
no0oobusL, 2oMomemuu u ymems NPUMEHIMb UX Npu
peutenuu 3a0a4;

— yMemb peuwlams 3a0auu HA NIAOCKOCU
Memooamu cmepeomempuu,

— yMemsb NpUMeHIMb hopMYibl 00beMO8 npu
peutenuu 3a0a4
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- BIIAJICTh HOHATHEM
IIPSIMOYTOJIBHBIN
napauleJIenunel U IpPUMEHATh
€ro Ipy peLICHNH 3a/1a4;

- BJIAJIETh MIOHATUSAMHU
NUpAMHJA, BHUIABl IHPAMUI,
JJIEMEHTHI IIPaBUIILHON

MUPaMUJIBI U YMETh MPUMEHSTh
WX MpU pEHICHUU 3a/1a4;

- HMMETb IIPE/ICTABIICHUE O
TeopeMe Jilliepa, MPaBUIIbHBIX

MHOI'OIPaHHUKAX;
— BJIAJIETh MIOHATUEM
IJIOIIAAN IIOBEPXHOCTEN

MHOTOTPAaHHUKOB U YMETh
MPUMEHSTH €r0 MPH PEIICHUN
3ajady;

— BIIA/IETh MOHATHSIMHI
Tena  BpamieHus  (UWIUHAD,
KOHyc, map u cdepa), Hux
CCYCHUS Ml YMETh IPUMEHSTDH MX
IIPU PEIICHUU 33]a4;

— BIIQ/IETh MOHATHSIMH
KacaTeJIbHbBIC psIMbIE u
IUIOCKOCTH U YMETh MPUMEHSTH
U3 [IPY PEIICHUY 33]1a9;

- UMETh MPEICTABIICHHUS O
BIIMCAHHBIX U  OMHMCAaHHBIX
chepax U yMeTh MPUMEHSTH UX
MU PEIICHUH 33]1aY;

- BJIAJETh MMOHATHSIMH
00BeEM, 00BEMBI
MHOTOTPaHHHKOB, Tel

BpallleHUs1 U IPUMEHSATh UX MpHU
pEILLIEHNN 3a/]a4;

- UMETH NPEICTABICHUE O
pa3BepTKE LWIMHJpA U KOHYCA,
ioniaan IIOBEPXHOCTHU
HUIUHAPA W KOHYCa, YMETh
IPUMEHATh HUX IPHU pELICHUN
3az1ay;

- MMETh IIPE/ICTABICHHUE O
wiomaan chepsl U yMeTh
IPUMEHSTh €ro MpH pelleHnun
3az1ay;

- YMEThb peuarh 3aJauu

Ha KOMOMHAIIUU
MHOTOTPAHHUKOB H TEN
BpaIlcHUS;

- MMETh TIPE/ICTABIICHHUE O
mojgo0MKU B TIPOCTPAHCTBE U
yMETh pemarb 3aJadyd  Ha
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OTHOILICHUE 00BEMOB u
IIomanaeu MMOBEPXHOCTEN
no100HBIX (uryp.

B noeceownesnoti srcusnu u npu
U3YYeHUU OpyeUux npeomemos.

- COCTaBJISTh C
HCIIOJIb30BAHHEM CBOICTB
FEOMETPUUECKUX buryp

MAaTEMAaTHYCCKUE MOACIN JId
peliCHUs 3a1a4 MPaKTUUICCKOr'o
XapakTepa U 3a4a4 U3 CMEKHBIX

JUCITUTLINH, HCCIIeI0BATh
MOJTy4YeHHbBIE MOJIeT! u
WHTEPIPETHPOBATH PE3YNIHTAT
Bexmopovtu | — Bnaners nousatusmu | Jocmuoicenue pezynomamos pazoena ll;
KoopOounam | BEKTOPHI U UX KOOPAMHATHI; — Haxooums o0bvem napanneirenuneoa U
bl 6 — YMETh BBIIIOJHATE | Mempasopd, 3A0aHHbIX KOOPOUHAMAMU CEOUX
npocmpanc oIiepaliy HaJl BEKTOpaMHu; 6EPULUH,
mee - HCTOJIb30BaTh - 3a0aeams NPAMYIO 8 NPOCMPAHCIEe;
CKaJIIpHOE IIPOU3BENICHUE | — HAXo0umsv paccmosiHue om mouKu 00
BEKTOPOB MPH PEIICHUU 33Ja4; | NJIOCKOCMU 8 CUCmeMe KOOPOUHAM,
— MPUMEHITh ypaBHEHHE | — Haxooums paccmosiHue MmedHcoy
TUIOCKOCTH, bopMyILy | ckpewusarowuMuUcs nNpAMuiMU, 3A0AHHLIMU 6
paccTOSHUSL MEXAY TOYKaMH, | cucmeme KoOpOuHam
ypaBHEHUE cdepsl pu
pEIlIeHUH 3a/1a4;
— MPUMEHSTh BEKTOPHI H
METOA KOOpJUHAT B
MPOCTPAHCTBE TIPH PEIICHUU
3a1a4y
Hcmopusa - NmeTs nipezcrasienue o | Jocmuoicenue pesynomamoé paszoena
Mamemamuk | BKJaze BBIJTAFOTIIAXCSI
u MaTeMaTUKOB B  pa3BHUTHE
HayKH;
- MMOHNMATH poIb
MaTeMaTUKd B Pa3BUTUU
Poccun
Memoowt — Hcnonb3oBatk Jlocmuosicenue pezynomamos pasoena ll;
Mamemamuk | OCHOBHBIC METOMBI | NPUMEHAMb MamemMamuieckue 3HaHus K
u JI0Ka3aTeNnbCTBa, IPOBOJIUTE | UCCLEO0BAHUIO OKPYHCAIOUE20 MUPA
JIOKA3aTeIbCTBO W BBIIONHATH | (MOOEIUposanue puauyeckux npoyeccos, 3a0aiu
OIPOBEPKEHUE; 9KOHOMUKU)
— MPUMEHSTH  OCHOBHEIE
METOIBI peIreHus
MaTeMaTHYeCKUX 3a]1a4;
— Ha OCHOBE
MaTeMaTHICCKUX
3aKOHOMEpPHOCTEH B MpuUpoje
XapaKTepu30oBaTh KpacoTy |

COBCPIICHCTBO  OKPYZKAroIICro
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MHpa u [IPOU3BEIECHUN
HCKYCCTBa;

— MPUMEHATh MPOCTEHIIINE
MporpaMMHBIE  CpeACTBA U
3IEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHCTEMBbI
IIPU PELICHUH MaTeMaTHYECKHUX
3az1ay;

- T0JIb30BAThCSA
MPUKIAIHBIMA [TPOrPaMMaMU U
porpaMMamMu CHUMBOJIbHBIX
BBIUMCIICHUH JJIS1 UCCIIEIOBAHUS
MaTeMaTH4YeCKNX 00BEKTOB

Cucmema oyeHKU 00CMUNCEHUS NIAHUPYEMBIX DE3YIbMAmMO8

OueHka JOCTHXKEHHH MIIaHUPYEMbIX PE3YJIbTaTOB O0YUYaIOIIMUXCSA OCYUIECTBISETCS B
cooTBeTcTBUH C «[lonoxxeHneM o popmax, IEPUOAUYHOCTH U MOPSAIKE TEKYIIETO KOHTPOJISA
YCIEBAEMOCTH U MPOMEKYTOUHOM arTectanuu oOyuatomuxcsi MBOVY «lllkonbr Ne57 r.0.
Camapay.

KoHTpoJib 3HaHMI, yMEHUN M HAaBBIKOB OO0YYaIOIINUXCS SBISETCA BAXKHOM COCTaBHOM
4acThI0 Mpoluecca 00ydeHus. Llenpio KOHTPOJIS SIBISETCS ONpeieIEHUE KauecTBa YCBOCHHUS
yYalIUMUCS IPOTPaMMHOT0 MaTepuana, IMarHOCTUPOBAHUE U KOPPEKTUPOBAHUE UX 3HAHUM
U YMEHUH, BOCIIMTAHUE OTBETCTBEHHOCTH K Yy4eOHOHl pabore. [lis BBISICHEHHS pPOJU
KOHTpPOJIsL B Ipoliecce OOy4eHHs] MaTeMAaTHKE PacCMaTpUBAIOT €ro Haubosee 3HAYMMBbIe
byHKIUU:  00y4arIllyl0, JAHAarHOCTHUYECKYlO, MPOTHOCTUYECKYIO, Pa3BUBAIOIIYIO,
OPHUEHTUPYIOIIYIO U BOCIIUTHIBAIOILYIO.

OcHoOBHbIE BHABI MPOBEPKU 3HAHMN — TEKylllasg U uToromas. Tekymias mpoBepKa
IIPOBOJUTCSI CHCTEMAaTHYECKH U3 YPOKa B YPOK, @ UTOTOBast — 10 3aBEPILIEHUU TEMBI (MOAYJIA,
pazzena).

JUJ1st OLEHKM TOCTHKEHUS NMPeIMETHBIX Pe3yJbTaTOB 00yUeHHUs

UCIIOJIB3YETCS:

TEKYIIUI KOHTPOJIb B BHUJE WHIWUBUIYAIBbHBIX TPOBEPOYHBIX PAOOT M YCTHBIX
OIIPOCOB;

TEMaTUYECKUI KOHTPOJIb B BUAE KOHTPOJIBHBIX PabOT.

JIist OlleHKH Y4YeOHBIX OCTHKEHUH O0O0YyYarolUMXcCsl MpPU U3YYEHUH HCIOJb3YIOTCS
CIEAYIOIIME METOAbI KOHTPOJIS:

YCTHas POBEPKA;

MMCbMEHHO-Tpaduueckue padoThl;

npakTuYeckrue paboThl.
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DopMBbI KOHTPOJIA:

WNunuBuyanbHas;

I'pynmosas;

@poHTaANbHAS;

B3anmHBIN KOHTPOJIB;

CaMOKOHTpOJIb.

Cpeacrsa ocyuiecTBIeHHs KOHTPOJISA:

Y CTHBIN onpoc 00y4armuxcs;

IIpoBepka yuureneM TeTpajel ¢ JOMAIIHUM 3aJaHUEM;

MaremMaTU4eCKUM JUKTAHT;

CamocTosTenbHast U KOHTPOJIbHAsI paOOThI;

TecTsr;

NHauBHyaibHbIE KAPTOYKHU C pa3HOYPOBHEBBIMU 33JaHUSIMHU.

Y CTHBIN OITPOC

Ha ypokax KOHTpOJIb 3HaHUN 00y4aromuXxcsi OCYIIECTBIAECTCS B BUJE GPOHTAIBHOMN U
VHIUBUYyAJIbHON IPOBEPKH.

NHauBHyaIbHBIA YCTHBIM ONPOC IIO3BOJISIET BBISIBUTH IPABUIBHOCTH OTBETA II0
COEPKAHUIO, €T0 MOCIEI0BATEIBHOCTh, CAMOCTOSTENIBHOCTh CYXKJIEHUHM M BBIBOJIOB,
CTENEHb PA3BUTHA JOTUYECKOTO MBIIUIEHUS, KyJIbTYPY PEUH 00yUaIOUXCs. Y CTHBIA OMPOC
OCYILIECTBIISETCA MPAKTUYECKHU Ha KAXKJIOM YPOKE.

[InceMeHHBIN KOHTPOJIb

[TuceMeHHas mpoBepKa MO3BOJISET 32 KOPOTKOE BpeMs MPOBEPUTH 3HAHMSI OOJIBILIOTO
yucia 00yYaroluxcsi OJHOBpeMEHHO. Mcrmonb3yeTrcsi MUCbMEHHBIM KOHTPOJIb 3HAHUU
oOyyJarouuxcsi B LEJSAX JUArHOCTUKU YMEHHS! MPUMEHSATh 3HAHUS B y4E€OHON NMpPAKTUKE U
OCYLIECTBJISIETCS B BUJI€ JAUKTAHTOB, KOHTPOJBHBIX, MPOBEPOUYHBIX U CAMOCTOSTEIbHBIX
paboT, TECTOB, 3a4eTOB, pedepaToB.

JlocTHKeHrE MeTanpeIMeTHbIX pPe3yJIbTaTOB KOHTPOJUPYETCS METOI0M
HAOJIOICHUS 3a JEATENBHOCThIO 00YyYalolUXCsl B IMpoliecce u3ydeHus: kypca. Ilpu stom
OTCJIE)KUBAETCA: YMEHHUE OOYyYaroluXcsli CTaBUTh 1I€JIb JEATEIbHOCTH (B YAaCTHOCTH, MO
pELIeHUI0 MaTEMAaTUYECKUX 3a/1a4i U OpraHU3aluy y4eOHOT0 UCCIeOBaHMs ), BHICKA3bIBaTh
TUIIOTE3bl, COCTABIIATH IUIAH PELICHUs 3aJa4d WIM NPOBEIECHUS HCCIEI0BaHUsA, HAXOAUTh
ONTHUMAaJIbHBIE CIOCOOBI PEIIEHUS, OLICHWBATH PEATbHOCTh MOJYYEHHBIX PE3YyJIbTaTOB,
IPUBJIEKATh PA3JIMYHbBIC PECYPCHI AJI PEIICHUS U OLEHKH PE3YJIbTATOB PEIICHUS 33134 WK
uccienoBanuii. OneHuBaeTcs yMeHue padborats ¢ HHGOpMaIiei, mpeIcTaBIeHHON B pa3HOI

dopme, ymenue B obmactu HMKT, ymeHue ycraHaBiMBaTh MEXNPEIMETHBIE CBS3U
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MaTeMaTHKH C IPYTUMH peaMeTaMu ((pu3nka, aCTpoHOMHSI, reorpadusi, OMOIOTHs, XUMUS,
ucTopuss W 7Ap.). Takke TMPOBOMATCS HAOMIONEHUS 3a YMEHUSMH OOyYarouIuxcs
OCYIIECTBIISTH MEXTHIHOCTHYI0 KOMMYHUKAIIHIO.

JIndHOCTHBIE PpPe3yJbTaThl OOYYCHUS HE TOJICKAT KOJIMYECTBEHHOW OIICHKE,
OJTHAKO JACTCs Ka4eCTBEHHAs OICHKA JCSITCIIbHOCTH W TIOBEACHHS 00YyJaIomuXcsi, KOTOpast
MOXeT OBITh 3a(prKcHpoBaHa B TOPTGHOIHO 00YUArOIIETOCS.

[IpomexxyToUyHas aTTecTalus (FOI[OBaSI) 110 y‘-IC6HOMy npeameTy «Maremaruka:

anrebpa W Hauajga aHalu3a, TEOMETpUA», HU3y4YaeMOM Ha YIrIyOJeHHOM YpOBHE,
OCYIIECTBIISIETCS. B (opMe MPOMEKYTOUHOH AaTTECTalMOHHOW paboThl  (rogoBast
KOHTpOJIbHasg pabota). MToroBass oTMeTKa BBICTABISETCS KakK cpeiHee apupMeTHUecKoe
rOJI0OBOM OTMETKU M OTMETKH 32 MPOMEKYTOUHYIO aTTECTALlMOHHYIO pPa0OTY B COOTBETCTBUU

C IIpaBUJIaMHU MAaTCMATHUYCCKOI'O OKPYTJICHU .
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PA3JIE] 2.
COJIEP)KAHUE YUEBHOT'O MIPEJAMETA «MATEMATHKA: AJITEBPA U
HAYAJIA AHAJIN3A, TEOMETPHUSI»

Yenyonénnouit yposens

10 kaace
AureOpa u HavYaJIa aHAJIN3a

IToBTOpEeHue. Pemenue 3a1a4 ¢ HCHOJIb30BAHUEM CBOKMCTB YUCEN U CUCTEM CUUCIICHUS,
JEIUMOCTH, JOJIEM W 4YacTed, IPOUEHTOB, MOAyJen uucen. Pemenne 3amau ¢
UCIIOJIb30BAHUEM CBOMCTB CTENEHEM M KOpPHEW, MHOIOWIEHOB, MpeoOpa3OBaHMMA
MHOTOWICHOB U JIPOOHO-pallMOHATIBHBIX BhIpaxeHui. PelieHue 3a1ad ¢ MCHOJIb30BaHUEM
rpaayCcHOM Mepsl yria. Moayib yuciia U ero cBoucrTBa. PemieHue 3amad Ha JBUXKEHUE U
COBMECTHYIO pabOTy, CMECH M CIUIaBbl C MOMOIIBIO JUHEHHBIX, KBaJPATHBIX U JPOOHO-
PAalMOHAIBHBIX YPABHEHUH U UX CUCTEM. Pernienue 3a1a4 ¢ MOMOIIBIO YU CIIOBBIX HEPABEHCTB
U CHCTEM HEpPaBEHCTB C OJHOW NMEPEMEHHOW, C MPUMEHEHHEM H300pAKEHUS YHCIIOBBIX
IPOMEKYTKOB. PerieHue 3ajjau ¢ MCMOJIb30BAaHUEM YHCIOBBIX (DYHKIMN U UX TpadUKOB.
Hcnonb3oBanue CBOWCTB U TpaUKOB JMHEHHBIX M KBAJAPATUYHBIX (PYHKIMH, 0OpaTHOM
MPOMOPIIMOHAIBHOCTH W (PYHKITUU y=X. I'paduueckoe peieHue ypaBHEHUH U
HEepaBeHCTB. lcnoisib30BaHME OlEpaluid HaJ MHOXECTBAMHU W BBICKA3bIBAaHUSIMU.
Hcnonb30BaHWE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOM, YHCIIOBBIX
MIPOMEKYTKOB, X 00bETMHEHU U TiepecedeHuil. [[pumeHenue npu peneHnu 3a1aq CBOUCTB
apu(pMETUYeCKOl W TeOMETPUYECKOW MpPOrpeccud, CYMMHUPOBAaHUS OECKOHEYHOMU
CXOASIEHUCS TEOMETPUUECKON MPOTPECCHUM.

MHuoxxecTBa (YUCIIOBBIE, T€OMETPUUECKUX (UTYpP). XapaKTePUCTUIECKOE CBOWMCTBO,
3JIEMEHT MHOKECTBA, IyCTOE, KOHEUHOE, OeCKOHEUHOe MHOKecTBO. CrocoObl 3alaHusd
MHOXkecTB [logmHOkecTBO. OTHOIIEHUS TPUHAMIECKHOCTH, BKIIOUYEHHUS, PABEHCTBA.
Omnepanun Hag MHOXecTBamu. Kpyru Oiinepa. KoHeuHble U O€CKOHEUYHBIE, CUCTHBIC U
HECUYETHBIE MHOXKECTBA.

HctrHHBIE W JIOKHBIE BBICKA3bIBaHUSA, OMEpAllMU HaJ BBICKA3bIBAaHUSMU. Aneedpa
svickazviganuti. CBs3b BBICKa3bIBAaHWU C MHOXECTBaMH. KBaHTOpBI CYIIECTBOBAHUS H
BCEOOILTHOCTH.

3akoHbI JIOTUKU. (OcHoGHble Nocudeckue npasuia. PellleHue JTOrMYecKux 3aaad ¢
VCIIOJIb30BaHUEM KPYTOB DIIIEPA, OCHOBHbIX 102UHECKUX NPABUL.

YMmozakmoueHusi. OO0CHOBaHUS U JOKA3aTeNbCTBO B MareMatuke. TeopemMbl. Bump

MaTeMaTUYECKUX YTBEpKAECHUH. Buow odokazamenvcmse. Mamemamuueckas uHOyKyusi.
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Ymeepoicoenus: obpamnoe 0anHOMy, NPOMUBONOIOANCHOE, 0OPAMHOE NPOMUBONOJONHCHOMY
oannomy. IIpu3HaK u CBOMCTBO, HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema Depma. Q-uuHvle cuUcmembl
cuucnenus. Dynxyus Jilnepa, YUcio u Cymma oerumerieti HamypaibHO20 YUCIA.

Pannannas mepa yria, TpUTOHOMETPHYECKass OKPYKHOCTh. TpPHTOHOMETpHUYECKUE
GyHKIIMM unrcen W yriaoB. DopMyNbl TPHUBEACHUS, CIOXKEHHUS TPUTOHOMETPUYECKUX
byHKIHMi, (GopMynbl TBOWHOTO W TOJOBMHHOTO aprymenta. IIpeoGpasoBaHue CyMMBI,
pPa3HOCTHU B MPOU3BEICHUE TPUTOHOMETPUIECKUX (PYHKIIUN, 1 HA0OOPOT.

Hynu ¢yskunu, npoMexyTKu 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOomnbiee u

HanUMCHBIICC 3HA4YCHHC (bYHK]_II/II/I HCpI/IOIII/I‘-IGCKI/Ie (bYHKI_[I/II/I 1 HauMEHbIINHN IICPHUO.

UerHble u HeueTHbIE GyHKIMHA. PYHKYUU «OpoOHAA yacms Yuciay Y= {X} U «yenas yacmo

yuciay y=[X].

Tpuronomerpuyeckue QpyHKIMM YUCIOBOIO aprymMeHTa Y =COSX, Yy=sinX, y=tgx,
y =ctg x. CBolicTBa U rpa)MKK TPUTOHOMETPUUECKHUX (DYHKIIHIA.

OOpaTHble TpUrOHOMETpUUYECKHE (YHKIMHU, UX TJaBHbIE 3HAYEHUS, CBOWCTBA U
rpapuku. TpuroHomerpuueckue ypaBHeHUA. OJHOPOIHBIE  TPUTOHOMETPUUECKHUE
ypaBHEHMs. PemieHne mNpoCcTEHIIMX TPUTOHOMETPUYECKMX HepaBeHCTB. lIpocreiimme
CUCTEMBI TPUTOHOMETPUYECKUX YPaBHEHHU.

CreneHb C [EUCTBUTENBHBIM IOKa3aTelieM, CBoOWcTBa creneHu. IIpocreiimume
noKa3aTelbHble ypaBHEHMs] W HepaBeHcCTBa. [lokasarenbHas (QyHKUMS UM ee CBOICTBa U
rpadux. Yucio € u GpyHKIUs y =e*.

JlorapudmM, cBoiictBa mnorapudma. JlecATUYHBIN ¥ HATypaJbHBIA JOTapUM.
[IpeoOpazoBanue norapudmuueckux BoipaxkeHui. Jlorapudpmuyeckue ypaBHEHUS W
HepaBeHcTBa. Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA U TpaduK.

CrenenHast pyHKIUS U ee CBOMCTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.

Meroa unTepBaioB i pelieHust HepaBeHCTB. [[peoOpazoBanus rpadukoB QyHKIUI:
CIABUT, YMHOXXEHHE HAa YHCIO, OTPAXEHUE OTHOCHUTEIIBHO KOOPJAHMHATHBIX OCEM.
['padrueckne MeTONbI pellleHUs ypaBHEHUW W HEpaBEHCTB. PemieHne ypaBHEHWH W
HEPABEHCTB, COJIEPKAIINX IEPEMEHHYIO 10T 3HAKOM MOJYJIS.

Cucrembl MOKa3aTeIbHBIX, JOTAPUPMHUUECKUX W HPPALUOHAIBHBIX YpaBHEHUH.
CucreMbl TOKa3aTeNbHbIX, JOrapupMUUECKUX U UPPALUOHATBHBIX HEPABEHCTB.

B3aumHuo obOpatabie pyukmuu. ['paduku B3auMHO 0OpaTHBIX (QYHKITUH.

YpaBHEHUS, CHCTEMBI YPAaBHEHUN C TAPAMETPOM.
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Dopmyna bunoma Hvromona. Pewenue ypasuenuii cmenenu eviule 2 CneyudaibHblx
6uoos. Teopema Buema, meopema be3y. [Ipusooumvie u Henpugooumvle MHO2OUJIEHDL.
OcHnoenasi meopema ancedpvl. Cummempuueckue MHO204NeHbl. Llenouucnennvie u
Yelo3HaAYHbIe MHO20UJIEHDL.

Juoghanmosst ypasuenus. llennvie Opoou. Teopema @epma o cymme K8aopamos.

Cymmbl U psidbl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUICEHUU OCUCTNBUMETILHBIX YUCEl PAYUOHAIbHLIMU.

Mmuoowcecmsa na KoopOUHaAMHOU NAOCKOCMU.

Hepasencmeo Kowu—bynaxosckozo, nepasencmeo Hencena, nepasencmsa o
CPEOHUX.

I'eomerpus

[ToBTropenue. Pemienue 3amad ¢ KCMONB30BAaHUEM CBOMCTB (UTyp Ha IUIOCKOCTH.
Pemiennie 3agad Ha J[0Ka3aTebCTBO M IOCTPOCHUE KOHTpHpumepoB. [IpumeHenue
IPOCTEMIINX JIOTHYECKMX MpaBuwi. PemieHue 3amay ¢  HKCIOIB30BAaHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOIICHUN B MPSIMOYTOJBHBIX TPEYTrOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C
YeThIpeXyrojibHUKamMu. PelieHne 3amad Cc  HMCMHOIB30BaHHEM (PAKTOB, CBSI3aHHBIX C
OKpYXHOCTSIMU. PelieHue 3agad Ha W3MEPEHUsT HA IUIOCKOCTH, BBIYMCIEHUS [JIUH U
iomaaen. Pewenue 3a0ay ¢ nomMowbio 8eKmMopos u KOOPpOUHAm.

Harnsinnas crepeomerpus. [Ipusma, napamienenunes, nupamuaa, TeTpadip.

OCHOBHBIC TIOHATHS TEOMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cienctBus u3 HuXx. Ilowamue 06 axcuomamuyeckom memooe.

Teopema Menenas onss mempasopa. IloctpoeHne ceueHuit MHOTOIPaHHUKOB METOIOM
caenoB. llenTpansHoe npoekTupoBaHue. [locTpoeHne ceueHnii MHOTOrpaHHUKOB METOJIOM
IIPOCKLINMN.

CkpenmuBaronuecs TMpsiMble B  TPOCTPAHCTBE. YTON MeEXAy HUMH. Memoosi
HAXO0HCOEHUSL PACCMOAHUL MeNCOY CKPEUWUBATOUWUMUCS NPAMBLMU.

TeopeMsl 0 mapajuieIbHOCTH NPSIMBIX U INIOCKOCTEN B MPOCTpaHCTBE. [lapamnensHoe
MPOEKTUPOBAHKE U U300pakeHue Ghuryp. I eomempuueckue mecma mouex 8 NpOCMpPAHcmae.

[leprieHAUKYISPHOCTh MPAMOM M IUIOCKOCTH. OpPTOrOHaJbHOE NPOECKTUPOBAHHUE.
Haxiionnsie n mpoekunu. Teopema 0 TpeX NEPIEHANKYIAPAX.

Buovr mempasopos. Opmoyenmpuueckuti mempas’op, KApKACHbLL mMempa’op,
pasHoepaHubli.  mempad0p. Ilpamoyeonvuviii. mempas’dp. Meouanvt u  OumMeouarvl
mempasopa.

Ilocmpausanue mempas’opa 0o napanieienuneod.
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Paccrosinuga mexny ¢urypamu B mpocTpaHcTBe. OO MepneHAuKYIsp ABYX
CKPEILIHUBAOIINXCA MPSAMBIX.

VYrubel B poctpaHcTBe. [lepneHaukynsipHble MIOCKOCTH. [l10wads opmo2onanvhou
npoekyuu. llepnenouxynapnoe ceuenue npusmol. Tpexepanuviii U MHO202PAHHBIU V2Ol
Ceoticmea niaockux yenog muococpannozo yeada. Ceoticmea niocKux u 08Y2pAHHbIX Y2l08
mpexzpannoeo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisL MPexepaHHO20 yeid.

Buael mHOrorpaHHukoB. Paszgepmku mnozoepanHuxka. Kpamuauwue nymu Ha
NOGEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBWIIbHbIE MHOTOIPAHHMKH. /[80UCMBEHHOCMb NPABUTLHBIX
MHO202PAHHUKOS.

[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapamienenunena. [IpsAMOyrosbHbIN
napajuienenunes. HakiaoHHbIe TPU3MBL.

[Iupamua. Buasl nupamua. DJIE€MEHTHI NpPaBUIbHOW mwupamuabl. [lupamunabr c
PAaBHOHAKJIOHEHHBIMH peOpaMH U rpaHs MU, UX OCHOBHBIE CBOWCTBA.

[1momaan NoBEpXHOCTEW MHOTOIPAHHUKOB.

BeposITHOCTH U CTATHCTHKA, JIOTUKA, KOMOMHATOPUKA

[ToBropenue. Mcmnonb3oBaHue TaOIUI] M AWArpaMM JUisl MPEICTABICHUS TaHHBIX.
Pemenue 3agay Ha NPUMEHEHHUE OIMMCATENBHBIX XapAaKTEPUCTUK YHUCIOBBIX HaOOPOB:
CpPEeIHMX, HAauOOJBIIEr0 U HaWMEHBILIETO 3HAYEHUS, pa3Maxa, IUCIIEPCUU U CTAHIapTHOTO
OTKJIOHEHHUsI. BrIuncIeHne 4acToT U BEPOATHOCTEN cOObITUI. Bhluncienne BeposiTHOCTEN B
ONbITaX  C  PAaBHOBO3MOXHBIMH  JJIEMEHTAapHBIMM  Hcxojgamu.  Mcnosib3oBaHue
KOMOMHATOpUKHU. BeruncieHne BepoSTHOCTEH HE3aBUCUMBIX coObITHH. Vcmonp3oBaHue
(bopMyJIbl CIIOKEHHUSI BEPOSATHOCTEHN, AUarpaMM OMiepa, iepeBa BEPOATHOCTEH, (HOPMYJIbI
bepnymm.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu 6epoamHocmeu.

VYcioBHasgs BepOSITHOCTh. [IpaBuino yMHOXeHUs BeposiTHOcTer. DopMysa MOJIHOU
BepostHocTu. Dopmyna balieca.

JIMCKpeTHBIE CITy4ailHbIE BETMYUHBI U pacnpenesicHus. COBMECTHBIE pACTIPEEIICHMUS.
Pacnpenenenne CcyMMbl Y NPOM3BEACHUS  HE3ABHUCUMBIX  CIyYalHBIX  BEJIMYHH.
MaremaThudecKkoe OXHUIAHUE W JHUCIIEPCUA CIy4ahHOM BEIWYHUHBI. MaremaThdeckoe
0KUJIAHUE U JUCTIEPCUSI CYMMBbI CIIyYalHBIX BEJIMYKH.

bunapnas cnydaiiHas BenuuuHa, pacnpeaencHue bepHymu. ['eomerpuueckoe
pacnpeneneHre. buHOMUaIIbHOE PACIPENCIICHUE U €r0 CBOMCTBA. [ unepeeomempuyeckoe

pacnpeodeneHue u e2o ceouUcCmada.

25



HenpepoiBHble  ciydaiiHble  BenU4YuHBbL. [IMOTHOCTH  BeposiTHOCTH. DYHKIUS
pacnpenenenus. PaBHoMepHOE pacripesiesieHue.

llokazamenvroe pacnpedeneHnue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. OyHKius
Jlarmmaca. IlapameTrpsl HOpManbHOrO pacnpeneneHus. llpumepsl ciaydalHBIX BEJIWYMH,
MOJYMHEHHBIX HOPMAaJbHOMY 3aKOHY (IOTPEUIHOCTh HW3MEPEHUN, POCT YEJIOBEKA).
Llenmpanvhas npedenvhas meopema.

Hepasencmeo Yeowvuumesa. Teopema Yebwviwesa u  meopema bepnynnu. 3axow
oonvuux uucen. Beibopounviil memoo usmepenus: geposamuocmeti. Ponv 3axona 6orvuiux
yucen 8 HayKke, npupoode u ooujecmae.

Cmamucmuueckas csunomesa. Cmamucmuka Kpumepus u ee ypo8eHb 3HAYUMOCHU.
llposepxa npocmetiwmux eunomes. IOmnupuyeckue pacnpeoeieHus U ux cea3b C
meopemuueckumu pacnpeoenenusamu. Panzosas koppenayus.

llocmpoenue coomeemcmeuil. HnvekmusHvlie U CIOPLEKMUBHBIE COOMEENCMBUSL.
buexyuu. /[uckpemnas nenpepvienocmo. llpunyun /{upuxie.

Koouposanue. /[souunas 3anuco.

11 kjaacce

AJuire0pa 1 HayaJIa aHAJIN3A

Oynkuuu. OO0macTh ompeneneHuss U MHOXKECTBO 3HaueHuid. ['paduk QyHkum.
[TocTpoenue rpadukoB PyHKIUH, 3aJJaHHBIX PA3TMUYHBIMU criocobamu. CBONCTBA (DYHKIIHIA:
MOHOTOHHOCTb, Y€THOCTh U HEYETHOCTb, IEPUOJUYHOCTb, OTPAHUYECHHOCTh. [IpomMexyTKu
BO3pacTaHus U yObIBaHUS, HauOoOJbIllee W HAaUMEHbIIEE 3HAUYEHUs, TOYKU SKCTpeMyMa
(JlokambHOTO MaKCUMyMa © MUHUMyMa. ['paduueckas wuHTepnperauus. I[Ipumepst

(GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peajibHBIX MPOIIECCaX U SIBICHUSX.

[IpeoOpazoBanust rpaduKkoB: MapaieabHBI MEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpAMHAT W CHUMMETPHUSl OTHOCUTEIBLHO Hayajga KOOPJAUHAT, CUMMETpUS
oTHOcHTebHO TpsiMoit Y = X | pacmsicenue u cocamue 6donw oceti koopOunam.

[lonsitue o  HempepwiBHOCTH GyHKIUU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX

GYyHKIUSX.

llonamue o npedene ¢yukyuu 6 mouxe. Iloseoenue QyHxyuti Ha 6eCKOHeuHOCMU.
Acumnmomul. Bepmuxanvhvie u copuzonmanvuvie acumnmomul epaguros. I pagpuku

OpOOHO-TUHEUHBIX DYHKYUIL.
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Cnoxunas @ynkuus (kommnosunus ¢yHkiui). Bzaumuo obpatusie Gynkiuu. O6aacTh
omnpenesieHuss U 00JlacTh 3HaueHuW oOpatHoM ¢yHKuuU. ['paduk oOpaTHON QYHKIMH.
Haxoxnaenue ¢pynkiumn, oopaTHol nanHoi. O6pamHvle mpuconomempuyeckue QyHKyuu, ux

ce0lCmea u 2paguxu.

Huddepennupyemocts ¢ynkiuu. [IpousBognas ¢pyHkiuu B Touke. KacatenbHas k
rpaduky ¢yakiuu. ['eomerpuueckuii 1 GU3MUECKUNA CMBICT MPOU3BOAHON. [Ipumenenue
npouzeoonoi 6  @usuke. IlpousBoaHbie  dMeMeHTapHbBIX  (yHkiui. [IpaBuia
nuddepeHupoBaHus.

Bropas npousBoHas, €€ reOMETpUUECKUNA U GU3NYECKUN CMBICI.

Touku skcTpemyma (MakcumMymMa ¥ MUHUMyMa). lMccnemoBaHue 3JI€MEHTApHBIX
GYHKIIMI HAa TOYKHM JKCTpeMyMma, HauOoJsblliee W HAWMEHBIIEe 3HAYCHHE C MOMOIIBIO
npou3BOAHOU. [locmpoenue epaguxos ynkyuu ¢ nomouspbio npouszeoonsix. llpumenenue
npou3800HOU npu peuienuu 3aoay. Haxoowcoenue skcmpemymos @yHkyuii HeCKOIbKUX
nepemMeHHbIX.

[TepBooOpaznas. Heomnpenenenusii wunTerpan. IlepBooOpa3Hbie 3JIeMEHTAPHBIX
¢ynkumid. Ilnomaas kpuBosuHelHoW Tpaneuuu. Dopmyna Herorona-Jleionuna.
OnpeneneHHblil UHTETpal. Bwiyucienue niaowadel nNIOCKUX @ueyp u o06vemog mei
8paujenus ¢ NOMOWbIO UHmMezpand..

Memoowl pewienus hyHKYUOHANbHBIX YPAGHEHUN U HEPAGEHCME.

Hcnonbs3oBanne cBOWCTB W rpaduKoB (YHKUUWA NpU PEUICHUU YpaBHEHUH U
HepaBeHCTB. MeToj nHTepBasioB. M300pakeHne Ha KOOPAMHATHOMN MIIOCKOCTH MHOXECTBA

pEILIECHNI YPaBHEHUIN U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U X CUCTEM.

[IpumeHeHnEe MaTEMATUYECKUX METOJOB ISl PELICHUS CONEPKATEIbHBIX 3a7ay W3
pa3IMYHBIX O0JacTe HayKW W MpakTuku. VHTeprperarusi pe3yibTaTa, Y4eT PealbHBIX

OrpaHUYECHHM.

I'eomeTpus
Tena BpateHus: HAJIUHIP, KOHYC, ap u cdhepa. CedeHus UIMHIAPA, KOHYCa U I1apa.

[[TapoBoii cCerMeHT, 1IapOBOM CJIOM, IApOBOM CEKTOP (KOHYC).
YceueHHas nupaMuia U yCEYEHHBIN KOHYC.
Onemenmol chepuyeckoui ceomempuu. Konuueckue ceverusi.
KacarenbHble ipsiMble U TI0CKOCTU. Brincanubie u onucanubie cepol. Kacarowuecs

cghepol. Kombunayuu men epawyerus.
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BexTopsl u koopauHaTel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YMCIO. YTOI
Mex Iy BekTopamu. CKansipHOE TIPOU3BEICHHE.

VYpaBHenue miockoctr. Popmysa pacCTOSHUA MEXAY TOUKaMH. Y paBHEHHE Chephl.
Dopmyna paccmoanus om mouxu 00 niockocmu. Cnocoowl 3a0anusi NPAMOU YpasHeHUsMU.

Pewenue 3a0au u Oooxazamenbcmeo meopem ¢ NHOMOWbIO 8EKMOPO8 U MEmMOOOM
KOOpOuHam. iemMeHmbl 2eoMempuu Macc.

[Tonsitue odbemMa. OOBbeMbl MHOTOTpaHHUKOB. OOBEMBI TEJ BpallleHUs. AKCUOMbL
0bvema. Bvioo ghopmyn 06bemo6 npsamoy2o1bHo20 napaiienienunedd, npusmsl U NUPAMUOb.
Dopmynvl 01 Haxodxcoenuss 0bvema mempal’opa. Teopemovl 06 omHoOUEHUAX 0OBLEMOS.

Ipunoowcenus unmezpana K 8bl4UCIEHUIO 00BbEMOG U NOBEPXHOCMEL el 8PAUeHUsL.
Inowaov ceepuueckoco nosaca. Obvem waposoco cinos. Ilpumenenue o06vemos npu
peuwienuu 3a0a.

[Tnomans chepsl.

Paszsepmra yununopa u kouyca. Ilnomaap moBEpXHOCTH IMIIMHIPA U KOHYCA.

KoMOuHammm MHOTOTpaHHUKOB M TEJ BPAICHHS.

[lonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB W IUIOHIA/EH MMOBEPXHOCTEH
NnoI00HBIX GUTYP.

suoicenuss 6 npocmpancmee: NApanieNbHblll NEPEHOC, CUMMEMPUST OMHOCUMETLHO
HIOCKOCIU, YEHMPATIbHASL CUMMEMPUS, NOBOPON OMHOCUMETbHO NPSIMO.

llpeobpaszosanue noodobus, ecomomemus. Pewenue 3adau na nrockocmu c¢

UcnoJjibzosaruem cmepeomempudecKkux Memooos.
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PA3JIEJ 3.

TemaTu4eckoe MJIAHUPOBAHME MO AJIredpe U HAYAJIAM aHAJIN3A

10 xnace
C.M. Hukouabckuii 4 yaca B Heies110 (Yri1y0JIeHHbI YPOBEHb)
Ne Koua-Bo Koua-Bo
Tema
n/n 4acoB K/p
1 IToBTOpEeHME Kypca anreOpbl OCHOBHOM IIKOJIBI. 4
2 JleficTBUTENBHBIC YKCTIa 12
3 PanmionanpHbIe ypaBHEHHS M HEPABEHCTBA 18 1
4 Kopenb crenenu n 12 1
5 CreneHb NOJ0XKUTEIILHOTO YUCIIa 13 1
6 Jlorapumpl 6 1
7 [lokazarenpHble W JOrapu(MHUECKHE ypaBHEHHS W 11
HEPaBEHCTBA
8 CHHYC ¥ KOCHHYC yTia 7 1
9 TaHreHc u KOTaHTeHC yria 6
10 DOpMYITBI CIOXKEHUS 11 1
11 Tpuronomerpruyeckue GyHKIIMHU YUCIOBOTO apryMeHTa 9
12 TpuronomeTpruyeckue ypaBHEHHs 1 HEPaBEHCTBA 12 1
13 BeposiTHOCT cOOBITHS 6
14 Yactora. YcioBHas BEpOSITHOCTD 2
15 [ToBTOpeHue 7 1
Hroro 136 8
TemaTnueckoe nianHupoBanue no reomerpum 10 kiace
JI.C. Atanacsid (24 B Heae110-68 4 3a roj)
D Tema Koa-so Koa-Bo k/p
n/n 4acoB
1 HekoTopele cBeieHNs 13 TUIaHUMETPUH 12
2 Beenenne 3
3 [TapaniensHOCTh TPSIMBIX U TIIIOCKOCTEH 16 2
4 [lepneH IMKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 17 1
5 MHOrorpaHHuKu 14 1
6 IToBTOpEHNUE 6 1
HToro 68 5
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TemaTuveckoe MJIAHUPOBAHME MO AJIredpe M HAYATIAM aHAJIN3A

11 xnace
C.M. Huxouabckuii 4 yaca B HeeJ110 (Yriry0JIeHHBIH YPOBEHb)
O Tema aing Kou-Bo k/p
n/n 4acoB
1 OyHKIUH U UX TpapUKa 9 1
2 IIpenen GyHKIMU 1 HENPEPHIBHOCTH 5
3 OO6parnbie QyHKIMU 6
4 [TpounsBoHas 11 1
9) [IpuMeHeHue npou3BOHOM 16 1
6 IlepBooOpazHas 1 UHTErpa 13 1
7 PaBHOCUJIBHOCTH YpaBHEHHI U HEPABEHCTB 4 1
8 YpaBHEHUSI-CIICICTBUS 8
9 PaBHOCUJIBHOCTh YpaBHEHHI U HEPABEHCTB CUCTEMAM 13
10 PaBHOCHJIBHOCTH YpaBHEHHI HA MHOKECTBAX 7
11 PaBHOCWJIBHOCTh HEPAaBEHCTB HA MHOYKECTBAX 7 1
12 MeTo IpOMEXYTKOB /1Jisl ypaBHEHUH 1 HEPABEHCTB 5
13 Hcnonp3oBanne CBOMCTB (YHKIMH TpH PEHICHUU )
ypaBHEHHI U HEPABECHCTB
14 CucreMbl ypaBHEHUN C HECKOJIBKUMH HEU3BECTHBIMHU 8 1
15 Hrorosoe noBTropeHue 19 1
Hroro 136 8
TemaTudeckoe niianHupoBanme mo reomerpum 11 kiacc
JI.C. Atanacsin (24 B Hee110-68 41 3a ron)
b Tema LN Koa-Bo k/p
n/n 4acoB
1 [{unuHap, KOHYC U 1map 16 1
2 OOBeMEbI T 17 1
3 BekTopsl B mpocTpaHcTBE 6
4 MeTo1 KOOpAMHAT B IPOCTPAaHCTBE. JIBHyKEHUS 15 1
5 IToBTOpeHune 14 1
Hroro 68 4
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IIpunoxenue 1

KaJIeHIlapHO TEMATHYECCKOC NIJIAHUPOBAHUE 110 MaremaTuke: a.ﬂreﬁpe H HAYajJaM aHajJdu3a, recoOMeTpumn 10 xaacce

(yriry0/ieHHBIN YpPOBeHb)

C.M. Hukouabckuii 44 B Henenwo, reomerpust JI.C. AtaHacsiH 24 B HeAeJII0

yp‘]j:_;ca Paznen (KoJm4ecTBO 4acoB) Koi-Bo JlaTa
/i Tema ypoka 4yacoB | (Ne yueOHoit Henemnm)
1 IToBTOpEeHME Kypca anreOpbl OCHOBHOM IIKOJIBI 1 1
2 [ToBTOpEHME Kypca anreOpbl OCHOBHOM IIKOJIbI 1 1
3 VYTIIBl U OTPE3KH, CBSA3aHHBIC C OKPY)KHOCTBIO 1 1
4 [ToBTOpEHME Kypca anreOpbl OCHOBHOM IIKOJIbI 1 1
5) [ToBTOpenue Kypca anreOpbl OCHOBHOM HIKOJIBI 1 1
6 VYTIIBl M OTPE3KH, CBSA3aHHBIC C OKPY)KHOCTBIO 1 1
7 IlonsiTve nEeWCTBUTEIBLHOIO YUCTIA 1 2
8 [ToHnsATHE NENCTBUTENBHOIO YKUCIIa 1 2
9 VYTIIbl ¥ OTPE3KH, CBSI3aHHBIE C OKPY’KHOCTHIO 1 2
10-11 Jluaznocmuxa Y/[ (1 s3man) 2 2,2
12 VYTIIBl U OTPE3KH, CBSI3aHHBIC C OKPY)KHOCTHIO 1 2
13 MmuoskectBa uncell. CBOMCTBA I€HCTBUTEILHBIX YUCET 1 3
14 MmuoxkectBa yncei. CBoiicTBa NEHCTBUTEIILHBIX UHCEN 1 3
15 Pemienne TpeyroJbHUKOB 1 3
16 Meroa MaTreMaTH4eCKON MHAYKIIMU 1 3
17 [lepecTaHoBKH 1 3
18 Pemenne TpeyroibHHKOB 1 3
19 Pasmemienus 1 4
20 Couertanus 1 4
21 Pemenue TpeyrobHIKOB 1 4
22 JloKa3aTenbCTBO YHCIOBBIX HEPABEHCTB 1 4
23 JlemnMOoCTh 1ebIX Yucel 1 4
24 Penrenne TpeyrojbHUKOB 1 4
25 CpaBHEHHE 110 MOJTIYJTIO M 1 5
26 3aa4u C 1EJ0YNCICHHBIMA HEM3BECTHBIMU 1 5
27 Teopembl Menenast u YeBsl. 1 5
28 PannonanbHble BbIpaXeHus 1 5




Ne

S Pa3znes (KoJM4ecTBO 4aCOB) Kou-Bo JlaTa
/i Tema ypoka yacoB | (Ne yueGHoii nenemnm)
29 dopmynbl OMHOMa HhI0TOHA, CYMMBI M PA3HOCTH CTETICHEH 1 5
30 Teopembl Menenast u YeBsl. 1 B
31 dopmynbl OMHOMa HhI0TOHA, CYMMBI M PA3HOCTH CTETICHEH 1 6
32 PannoHnasibHble ypaBHEHUSI 1 6
33 Omunc, runepOosia u napadoia 1 6
34 PanmionansHbIe ypaBHEHHS 1 6
35 CucreMsl pallMOHaJIbHBIX YPABHEHUM 1 6
36 Dnunc, rurepoosia u napadona 1 6
37 CucreMbl pallMOHaJIbHBIX YPABHEHUM 1 7
38 MeToa MHTEPBAJIOB PEIICHHS] HEPABCHCTB 1 7
39 [Tpenmer crepeomMeTpru. AKCHOMBI CTEPEOMETPHH 1 7
40 MeTtoa MHTEPBAJIOB PELICHHSI HEPABEHCTB 1 7
41 MeToa HHTEPBAJIOB PEIICHHS] HEPABCHCTB 1 7
42 HexkoTopslie criecTBUs U3 aKCHOM 1 7
43 PanmoHnansHbIC HEpaBEHCTBA 1 8
44 PanmonasibHbIC HEpaBEHCTBA 1 8
45 HekoTtopsle caeacTBUS U3 aKCHOM 1 8
46 PannoHanbHbIe HEpaBeHCTBA 1 8
47 Hectporue HepaBeHCTBa 1 8
48 [TapanenpHbIe IPSIMBIE B POCTPAHCTBE 1 8
49 Hectporue HepaBeHcTBa 1 9
50 Hectporue HepaBeHCcTBa 1 9
o1 [TapajutenIbHOCTH NPSIMOM M INTIOCKOCTH 1 9
52 CucreMsl palliOHaIbHBIX HEPABEHCTB 1 9
53 KonTtposabHnas pa6ora no aaredpe m HayajgaMm MaTeMaTHn4eckoro anajansa Nel «PannonanbHbie 1 9
YpPaBHEHHSI M HEPABEHCTBAY
54 Pemenue 3amad no reme «llapamieabHOCTh TPSAMOI M INTOCKOCTH. 1 9
55 [Tonsitue ynkuuu u ee rpaduxa 1 10
56 Oynkiys Y = x" 1 10
57 Pemenue 3amad o reme «IlapamienbHOCTh TPSAMOM M TNIOCKOCTH. 1 10
58 Oyukmust Y = X 1 10
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Ne

S poKa Pa3znes (KoJM4ecTBO 4aCOB) Kou-Bo JlaTa
/i Tema ypoka yacoB | (Ne yueGHoii nenemnm)
59 [TonsiTHE KOpPHS CTENEHHU N 1 10
60 CxpemuBarouecs npsiMpie 1 10
61 KopHu 4eTHOI 1 HeUETHOU CTeTeHeH 1 11
62 KopHu yeTHOl U HEUeTHOH CTeneHen 1 11
63 VYIuIbl ¢ COHANPABICHHBIMU CTOPOHAMHU. YTOJI MEXAY IPSIMBIMHU. 1 11
64 Apudmerrndeckuii KOpeHb 1 11
65 Apudmernieckuii KOpeHb 1 11
66 Pemenue 3anau o teme «B3anMHOE pacroyiokEeHUE MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXKAY IBYMS 1 11
TPSIMBIME
67 CBoiicTBa KOPHEH CTENEHH 1 1 12
68 CBolicTBa KOpHEH CTCIICHH 71 1 12
69 KonTpoabHas pauﬁoTa Nel mo reomerpum nmo reMe «AKCHOMBbI cTepeoMerpuu. [lapanienbHocTs 1 12
NPSIMBIX, NPSIMOI U IJIOCKOCTH
70 q)yHKuHﬂyZQ/;, x>0 1 12
71 KontpoabHasi padora Ne 2 mo ajredpe u HaYajJlaM MaTeMaTHYeCKOI0 aHAJIU3a 10 TeMe 1 12
«Kopensb crenenn n»
72 [TapanienpHble MIIO0CKOCTH 1 12
73 CreneHs ¢ palMOHAIBHBIM [TOKA3aTEIEM 1 13
74 CBOIICTBa CTENIEHU C palliOHATIBHBIM IMOKa3aTeJIeM 1 13
75 CBo¥iCTBa MapaJlICIbHBIX TIOCKOCTEH 1 13
76 CBolicTBa CTENEHU C pallMOHAJIBHBIM [10KA3aTeIEM 1 13
77 [TonsiTHe nipezerna mocne0BaTeIbHOCTH 1 13
78 Terpasap 1 13
79 IToHsiTHE TIpEnena nocne0BaTENbHOCTH 1 14
80 CaolicTBa npeaesoB 1 14
81 [Tapannenenunen 1 14
82 CaolicTBa NpeaesoB 1 14
83 beckoneuHo yObIBarolasi reOMeTpUYecKas Iporpeccus 1 14
84 3agaun HA TOCTPOCHUE CEYEHUI 1 14
85 Uucino e 1 15
86 [ToHsiTHE cTENEHHU C UPPALMOHAILHBIM MTOKA3aTeIeM 1 15
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S Paznen (KoJm4ecTBO 4acoB) Koi-Bo JlaTa
/i Tema ypoka yacoB | (Ne yueGHoii nenemnm)
87 Pemenne 3ama4d o teme «llapamienbHOCTh MPSAMBIX U TIJIOCKOCTEI. 1 15
88 ITokazarenpHast QyHKIHS 1 15
89 ITokazaTenpHas HyHKIUS 1 15
90 KontpoabHas padora Ne 2 o reomerpuu no teme «IllapamiensHocts miockocreii. Terpasap u 1 15
napaJuieJienumneny.
91 KonTpoabHasi padora Ne 3 mo ajaredpe u HayajiaM MATEeMATH4YeCKOr0 aHAJIN3a IO TeMe 1 16
«CTeneHb MOJIOKUTEIHLHOTO YHCIIA»
92 ITonsitue norapudma 1 16
93 3ader Ne 1 mo Teme «IlapajnenbHocTh I10cKocTel. Terpasap u napajiejenunen» 1 16
94 ITonsitue norapudma 1 16
95 CpoiicTBa Jjorapu(mMoB 1 16
96 [TepnenuKynsIpHBIC IPSMBIE B IPOCTPAHCTBE 1 16
97 CpoiicTBa Jjorapu(mMoB 1 17
98 CpoiicTBa JiorapuMoB 1 17
99-100 Juaznocmuka Y/ (2 sman) 1 17,17
101 Jlorapudmuueckast QyHKIUS 1 17
102 [Tpu3HaK nepneHANKYISIPHOCTH MPSIMOM M TNTIOCKOCTH 1 17
103 [Ipocreiimune nokaszarenabHble YpPaBHEHHS 1 18
104 [Tpocreiime norapudmuyeckre ypaBHeHUs 1 18
105 TeopeMa o0 psIMOi, TEPIEHIUKYISIPHON K TNTIOCKOCTH. 1 18
106 YpaBHeHUsI, CBOJSNIMECS K MPOCTEHIIINM 3aMEHON HEU3BECTHOTO 1 18
107 YpaBHeHUs, CBOJSAIIMECS K POCTEHIIINM 3aMEHON HEU3BECTHOTO 1 18
108 Pemenue 3aa4 no teme «lleprneHuKyIIpHOCTh NPSIMBIX U IJIOCKOCTEN» 1 18
109 [Ipocreiimme nokazareabHble HEPABEHCTBA 1 19
110 [Ipocreiinune nokazareabHble HEPABEHCTBA 1 19
111 Pemenue 3ana4 mo Teme «lleprneHIuKyIIpHOCTh TPSIMBIX U TIOCKOCTEI» 1 19
112 [Tpocreiiue norapudmuyeckrie HEpaBEHCTBA 1 19
113 [Ipocreiimue gorapudmuyeckre HepaBeHCTBA 1 19
114 PaccrosiHEE OT TOUKM J10 TUIOCKOCTH. TeopeMa o0 Tpex NepHeHANKYIIIpax. 1 19
115 HepaBeHctBa, cBosIIIMECS K MPOCTEHIITUM 3aMEHON HEU3BECTHOTO 1 20
116 HepaBeHcTBa, cBOJsIIIMECS K IPOCTEHIITUM 3aMEHON HEU3BECTHOTO 1 20
117 YT0II MEXTY IPSIMOH U TIOCKOCTBIO. 1 20
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Ne

Paznen (KoJm4ecTBO 4acoB) Koi-Bo JlaTa
YI:/’:[@ Tema ypoka 4yacoB | (Ne yueGHoil Henenn)

118 KonTpoabHasi padora Ne 4 no ajredpe m HayajaM MaTeMATHYeCKOI0 aHAJIHU3Aa 10 TeMe 1 20

«Iloka3aTeJibHbIEe M JIOTapu(pMHUYecKHEe YPABHEHHS] H HEPABEHCTBa»
119 [TonsTue yria 1 20
120 Pemenue 3ana4 no teme «Teopema o Tpex NEpIEHAUKYISIPAX» 1 20
121 Panuannas mepa yria 1 21
122 OmnpeneneHne CHHYca U KOCHHYCA yria 1 21
123 Pemenue 3ana4 no teme «Teopema o Tpex nepueHAUKYIsIpax. YIroa MEKIY NPsIMOM U IJIIOCKOCTBIO» 1 21
124 OcHoBHbIe popmyist as SINA 1 COSar 1 21
125 OcHoBusbIe Gopmyis it SINQ 1 COS 1 21
126 Pemenne 3amad no reme «Teopema 0 Tpex NEPUEHAMKYISIPAX. YTOI MEXKY IPSIMOU U INIOCKOCTBIO» 1 21
127 ApKcuHyC 1 22
128 ApKKOCUHYC 1 22
129 Pemenue 3amad no reme «Teopema o Tpex MeprneHIUKYISIpax. YToa MEXIY IPSIMOM M TNIOCKOCTHIOY. 1 22
130 OrnpezesieHne TaHT€HCa U KOTaHT'eHca yIiia 1 22
131 OcHoBHbIE HOPMYIBI IS tg aucC tga 1 22
132 JIByrpaHHbIil yrona 1 22
133 Ocnosuble Gopmynsl ans tfa u Ciga 1 23
134 ApKTaHreHe 1 23
135 [Tpu3Hak NepneHIMKyJISIPHOCTH JBYX IJIOCKOCTEH. 1 23
136 ApPKKOTaHT€HC 1 23
137 KonTtposabHnas padora Ne S mo aaredpe u HayajaM MaTeMaTH4eCKOI0 aHAJIM3a 110 TeMe 1 23

«Tpuronomerpuueckne GyHKIHH YIIa»
138 [TpssMOYTONBHBIN MMapajuIeIeTUIIC]T 1 23
139 KocuHyc pa3HOCTH M KOCHHYC CYMMBI IBYX YTJIOB 1 24
140 KocuHnyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 1 24
141 Pemenne 3amad no reme «lIpsMOyronbHsbIi apaieaenune 1 24
142 DopMyJIbl 1)1 JOTIOJIHUTEIBHBIX YITIOB 1 24
143 CuHYyC cyMMBI U CUHYC Pa3HOCTH JABYX YIJIOB 1 24
144 KOHTpOﬂbl:aﬂ padora Ne 3 mo reomerpun 1o reme «IlepneHaAuKyJIsApHOCTb NPAMBIX U 1 24

IJIOCKOCTeiD
145 CHHYyC CyMMBI U CHHYC Pa3HOCTHU ABYX YIJIOB 1 25
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Ne

Paznen (KoJm4ecTBO 4acoB) Koi-Bo JlaTa
yl:/):fa Tema ypoka yacoB | (Ne yueGHoii nenemnm)
146 CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB 1 25
147 3a4der Ne 2 no Teme «IlepneHIUKYJISAPHOCTD NPSIMBIX U INIOCKOCTE» 1 25
148 CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB 1 25
149 @opMyuIbl 1)1 IBOMHBIX U IIOJOBUHHBIX YIJIOB 1 25
150 [ToHsiTHE MHOTOTpAaHHHUKA 1 25
151 DopMyIIbl 1)1 TBOWHBIX M IMOJIOBUHHBIX yIJIOB 1 26
152 [Ipou3BeneHrEe CUHYCOB U KOCUHYCOB 1 26
153 [Tpusma. [lmomanb MOBEpXHOCTH MPU3MBI 1 26
154 @DopmyJIbl 1Ji TAHTEHCOB 1 26
155 Oynkuust Y =SIiN X 1 26
156 [Tnomane MOBEepXHOCTH MPU3MBI 1 26
157 Oyukuus Y = Sin X 1 27
158 Oynxius Y = COSX 1 27
159 [Tupamua 1 27
160 Oynxius Y = COSX 1 27
161 Oynxuus Y = 19 X 1 27
162 [TpaBunbHas mupaMuia 1 27
163 ynxmus Y =19 X 1 28
164 ®ynxmus Y = Ctg X 1 28
165 Pemenue 3amay no reme «lTupamugay. 1 28
166 Pynxuust Y = Clg X 1 28
167 KontpoabHas padora Ne 6 mo ajredpe u HayajJaM MaTeMaTHYeCKOI0 aHAJIU3a 1O TeMe 1 28
«@opMYyJIbI CI0KEHUSD
168 Ycedennas nupamua. [lmomaas moBepXHOCTH 1 28
169-170 | Juacnocmuxa YJ[ (3 sman) 2 29,29
171 CHuMMETpHS B IPOCTPAHCTBE. 1 29
172 [Ipocreiinye TPUroHOMETPUYECKHE YPaBHEHUS 1 29
173 [Ipocreiime TPUroHOMETPUUECKUE YPABHEHUS 1 29
174 [ToHsiTHE MPAaBUIBHOTO MHOTOIPAHHUKA. 1 29
175 YpaBHeHUsI, CBOJSALIMECS K POCTEHIIINM 3aMEHON HEU3BECTHOTO 1 30
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S Pa3znes (KoJM4ecTBO 4aCOB) Kou-Bo JlaTa
/i Tema ypoka yacoB | (Ne yueGHoii nenemnm)
176 YpaBHEHHUsI, CBOJSIITUECS K MPOCTEHIITMM 3aMEHON HEU3BECTHOTO 1 30
177 Pemenue 3ana4 no teme «lIpaBuiibHble MHOTOIPaHHUKH 1 30
178 [IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX (OPMYIT JJISl pEIICHUS YPaBHEHUM 1 30
179 OnHOpOIHBIC YpaBHEHUS 1 30
180 Pemenue 3ana4 no teme «lIpaBujibHble MHOTOIPAaHHUKH» 1 30
181 [Ipocreiimme HepaBeHCTBA JIJIsl CHHYCA M KOCHHYCA 1 31
182 [Ipocreiine HepaBeHCTBA JIsl TAHTEHCA M KOTAHT€HCA 1 31
183 Pemenue 3amau no reme «IIpaBuiibHbIE MHOTOTPAHHHKHW) 1 31
184 HepaBenctBa, cBojisiMecs K NpOCTEHIITUM 3aMEHOW HEU3BECTHOTO 1 31
185 BBenenre BcmoMoratenpHOro yria 1 31
186 KonTtpoJsbHas pab6ora Ned mo reomerpun 1o reme «MHOrorpaHHUKH» 1 31
187 KontpoabHnasi padora Ne 7 no asnredpe u HayajgaM MaTeMaTH4YeCKOro aHAJIU3Aa 10 TeMe 1 30
«Tpuronomerpnyeckne ypaBHeHHsi H HEPABEHCTBA»
188 [ToHsATHE BEpOATHOCTH COOBITHS 1 32
189 3a4ver Ne 3 mo Teme « MHororpanankn. Iliomaab MOBEPXHOCTH NMPHU3MbI M IMPAMH/IBL) 1 32
190 HToroBast KOHTpOJIbHAS paboTa 1 32
191 HTorosasi KOHTpOJIbHAs paboTa 1 32
192 [ToBTOpEeHNE. AKCHOMBI U UX CIIEICTBUS 1 32
193 [ToHsATHE BEPOATHOCTH COOBITHS 1 33
194 [ToHsATHE BEpOSATHOCTHU COOBITHS 1 33
195 [ToBropenue. [TapannenbHOCTh NIPSIMBIX M TUIOCKOCTEH. 1 33
196 CBoiicTBa BEpOSITHOCTEH COOBITHI 1 33
197 CBoiicTBa BEpPOSITHOCTEN COOBITHI 1 33
198 IToBTopenue. [lepreHIUKYIIPHOCTD MPSMBIX M TNIOCKOCTEH. MHOTOrpaHHUKHY. 1 33
199 CBoiicTBa BEpPOSTHOCTEN COOBITHIA 1 34
200 OTHOCHTENbHAS YaCTOTA COOBITHS 1 34
201 YcnoBHas BeposiTHOCTh. HezaBucumble coOBITUS 1 34
202 [ToBTOpenue. PannoHanpHble ypaBHEHUs U HepaBeHCTBA. CTeneHb NOJ0KUTEIBHOIO YHcia 1 34
203 IToBropenue. CBoicTBa J0rapugmMoB 1 34
204 [ToBTopenue. [lokazarenbHble U JorapuMUIecKiue YpaBHEHHsI 1 34
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KasenmapHo temaTu4eckoe njiaHupoBanue no Maremarnke: ajaredpe U Ha4YajaaM aHajau3a, reomerpuu 11 Kkiacc

(yriry0/1eHHbII YpOBEHbD)

(C.M. Hukoabckuii 49 B Hexesno, reomerpus JI.C. ATaHacsiH 24 B HeJIeJII0)

Ne ypoka Pa3znes (KoJM4ecTBO 4aCOB) Kou-Bo JlaTa
n/n Tema ypoka 4acoB (Ne yaeGHOI HeeH)
1 IToBTOpeHKe Kypca anreOpsl 1 Havan aHanusa 3a 10 ki 1 1
2 IToBTOpeHMe Kypca anreOpsl 1 Havan aHanusa 3a 10 ki 1 1
3 [umuHap, TUIUHAPUYECKOE CEUYCHUE U CBOMCTBA 1 1
4 OnemeHTapHbIe GYHKINN 1 1
5 Ob6unacTp onpeaeneHus ¥ 061acTh 3HaueHus GyHKIKUU. OTpaHUYEeHHOCTh (QYHKITUU. 1 1
6 I1nomans NOBEPXHOCTH NUIMHAPA. 1 1
7 YeTHOCTh, HEYETHOCTD, IEPHUOTUIHOCTh (DYHKIIHH. 1 2
8 YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTh (PYHKIIHH. 1 2
9 Bryicanublil 1 ONUCAaHHBI  IIUJIUHIPBL. 1 2
10 [TpoMexxyTkH Bo3pacTaHusi, yObIBaHUS, 3HAKOMOCTOSHCTBA M HYNIU (DYHKITUH. 1 2
11 [TpomexyTKH Bo3pacTaHusi, yObIBaHHsI, 3HAKOIIOCTOSIHCTBA ¥ HYJIN (DYHKIIWH. 1 2
12 KoHyc, KOHnYeCKOe CEUCHHE B €r0 CBOMCTRBA. 1 2
13 WccnenoBanne pyHKIMI U TOCTPOECHUE X I'PaUKOB 3JI€EMEHTAPHBIMU METOIAMHU. 1 3
14 OcHoBHBIE cr10co0bI IpeoOpa3oBaHus rpaduKoB. 1 3
15 ITnomaas MOBEpXHOCTH KOHYCA. 1 3
16-17 Jluaznocmuxa Y/[ (1 sman) 2 3,3
18 Ycedyennsnii konyc. OnpeieieHne U CBOKCTBA. 1 3
19 ['paduku yHKIIMIH conepiKalIX MOIYIIH. 1 4
20 [TonsTHe npenena GyHKIUH. 1 4
21 Pemenne 3a/1a4 Ha yCEYEHHBIN KOHYC 1 4
22 OHOCTOPOHHHUE MPEEbI. 1 4
23 CoiicTBa peennoB (PyHKITUH. 1 4
24 Pemienue 3a1a4 Ha yCEUYEHHBIN KOHYC 1 4
25 [ToHsTHe HEPephIBHOCTU (YHKIIUU. 1 5
26 HenpepbIBHOCTB 351IeMEHTapHbIX QYHKIUH. 1 5
27 Cdepa u map. Cedenus mapa. 1 5
28 [Tonsitue oO6paTHON HYHKIIUN 1 5
29 B3aumHo oOpaTHbIe QYHKIIUH. 1 5
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueOHOM Hememnm)
30 Yactu mapa: CEerMeHT, CEKTOP, MOsIC 1 B
31 OOpaTHbIC TPUTOHOMETPHYECKUE HYHKIIUH. 1 6
32 OO6patHble TPUTOHOMETPUYECKHE (DYHKIIHH. 1 6
33 Teopema 0 KacaTeabHOM TIOCKOCTH K cdepe. 1 6
34 ITpumeps! UCIIOIB30BaHMs OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKITHH. 1 6
35 KontpoabHasi padora Nel no anredpe W HayajaaM MaTeMaTH4YeCKOI0 aHAJIU3A M0 TeMe 1 6
«DYHKIMH U UX CBOIICTBAY.
36 Ypasuenue chepnl. Biucannas u onucanHast cepsl. 1 6
37 [ToHsiTHE TPOU3BOTHOM. 1 7
38 [ToHsiTHE POU3BOTHON. 1 7
39 ITnomans chepsl. 1 7
40 IIpon3BoiHAsE CyMMBI M pA3HOCTH. 1 7
41 [Ipon3BoiHast CyMMBI M pa3HOCTH. 1 7
42 KomOunanuu ten Bpamenus. [loaroroska K 3a4eTHOM padorTe. 1 7
43 HenpepreiBHOCTh QYHKITNI, UMEIOMIKX MPOU3BOAHYO. Auddepennman. 1 8
44 ITpon3BogHAs TPOU3BEIECHUS U YACTHOTO. 1 8
45 3ader Nel mo Teme «luannap, KoHyc, map» 1 8
46 ITpon3BoHast NPOU3BEAEHUS U YACTHOTO. 1 8
47 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (YHKLIUU 1 8
48 KonTtpoJabHas padora Nel mo reomerpun no reme «Ilnanmnap, KoHyc, map» 1 8
49 [Tpon3BoiHas CI0KHOU (QYHKLIUH. 1 9
50 [TponsBoiHAS CIIOXKHON (YHKITUH. 1 9
51 KonTpoubHnasi pabora Ne2 no aaredpe m HayajIamM MaTeMaTH4YeCKOI0 aHAJIN3A 110 TeMe 1 9
«IIpousBogHas».
52 MakcuMyM 1 MUHUMYM (YHKITUH. 1 9
53 MakcuMyM 1 MUHUMYM (YHKITHH. 1 9
54 O6beM. OCHOBHBIE CBOMCTBA 00BbEMaA 1 9
55 YpaBHEHME KacaTeIbHOM. 1 10
56 YpaBHEHHE KacaTeIbHOM. 1 10
57 [TpuGnukeHHbIe BEIUMCICHUS 1 10
58 Bospacranne u yosiBanue GyHKINMA 1 10
59 Bospacranue u yosiBanue QyHKIHi. 1 10
60 O0BbeM NPSIMOYTOILHOTO TTapaJlIeICITUIeAA. 1 10
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueOHOM Hememnm)
61 IIpon3BoIHBIE BBICIINX HOPSIKOB. 1 11
62 DKCTpeMyM (PYHKITUHU C €AMHCTBEHHON KPUTHYECKON TOUKOM. 1 11
63 OKcTpeMyM (DYHKITHH ¢ €IMHCTBEHHON KPUTHUECKON TOYKOM. 1 11
64 3ajaun Ha MAKCUMYM ¥ MUHUMYM. 1 11
65 3ajaun Ha MAKCUMYM ¥ MUHUMYM. 1 11
66 O0bem npsiMoii mpu3Mebl. Pemienne 3aaau. 1 11
67 AcumnTothl. JIpoOHO-nrHEHAsS QYHKIHS. 1 12
68 [Toctpoenue rpadukoB QyHKIHIA ¢ IPUMEHEHUEM ITPOU3BOTHOM. 1 12
69 [Toctpoenue rpadukoB GyHKIIUN C MPUMEHEHUEM TPOU3BOIHOM. 1 12
70 KontpoabsHasi padoraNe3 nmo ajiredpe M Hayaj aM MaTeMaTH4eCKOI0 aHAJIU3A M0 TeMe 1 12
«IIpuMeHeHHE MPOU3BOHOI
71 [TonsiTne nepBooOpasHoi 1 12
72 O6beM muuHapa. Perenue 3anau 1 12
73 ITonsiTue mepBooOpazHO 1 13
74 [TonsiTne nepBooOpasHoi 1 13
75 [Tnomans KpUBOJWHEHHON TpATICIIMH. 1 13
76 O06beM npsiIMON IPU3MBI U IIMJIMHAPA 1 13
77 OnpeneneHHbI HHTErpadl. 1 13
78 OnpeneneHHbI HHTErpadl. 1 13
79 [TpubnmkeHHoe BHIYUCIICHHE ONIPEACIIEHHOT0 HHTErpasia 1 14
80 Bprumncienre 00beMOB TeJI ¢ TOMOIIBIO ONPE/IEICHHBIX HHTETPAJIOB 1 14
81 ®dopmyna Herorona-JleiOnuma. 1 14
82 OO0beM HaKJTOHHOW MPU3MBI 1 14
83 O0BeM TUPAMUTBL. 1 14
84 ®opmyna HetoToHa-JIeiiOHuma. 1 14
85 O0BeM KOoHYCa 1 15
86 ®dopmyna Herotona-JleiOHuIIA. 1 15
87 CBolicTBa ONpeAeIeHHBIX UHTETPAJIOB. 1 15
88 Pemenne pa3nuyHbIX 3a71a4 Ha HAX0XKJICHHE 00HEMOB TEJl. 1 15
89 OO6bem mapa. Beisox popmyiiel. Penienue 3anad. 1 15
90 [TpriMeHeHue onpeaeeHHbIX HHTETPAJIOB B T€OMETPUUECKUX U (DU3NYECKUX 3a/1adax. 1 15
91 KontpoabHass pabora Ne4 mo anredpe M HayajaM MaTeMaTHYEeCKOI0 aHAJIM3A 10 TeMe 1 16

«IlepBooOpa3Hasi U MHTErpa»
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueOHOM Hememnm)
92 O0bBeM IIapOBOTO CErMEHTA. 1 16
93 OOBeM MAapOBOTO CJIOS M MIAPOBOT0 CEKTOPA. 1 16
94 PaBHOCHITBHBIC TIPe0Opa30BaHUsS YPABHEHHIA. 1 16
95 PaBHOCHIIBHBIC TPEOOpa30BaHUs YPaBHEHUH. 1 16
96 [Lnomanp cdepsl u ee yacreil. Pemenne 3agay. 1 16
97 PaBHOCHIIBHBIE TPe0Opa30BaHNUsI HEPABEHCTB. 1 17
98 Penienne KoMOMHUPOBAHHBIX 33/1a4 Ha 00BEMBI. 1 17
99 Pemenue 3anau. IlogroroBka k 3auetHoii padore 1no reme « O0beMbI» 1 17
100-101 | fuaznocmuxa Y/ (2 sman) 1 17,17
102 PaBHOCHIIBHBIE TPEOOpa30BaHNs HEPABEHCTB. 1 17
103 3auer Ne2 o teme «O0beMbl TED» 1 18
104 [TonsiTve ypaBHEHUS-CIE/ICTBUS. 1 18
105 Bo3Benenue ypaBHEHHS B YETHYIO CTETICHb. 1 18
106 KonTpoJsbHasi paGora Ne2 mo reomerpun 1o teme «O0beMblI TeJI» 1 18
107 Bo3BeneHne ypaBHEHUS B UETHYIO CTEIIEHb. 1 18
108 ITonsiTus BekTopa. PaBeHCTBO BEKTOPOB 1 18
109 CrnoykeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO 1 19
110 [ToTenuupoBaHue JorapuPpMUUECKUX ypaBHEHHI 1 19
111 [TorennupoBanue Jorapu(MUIECKUX YpaBHEHUH 1 19
112 CrnoykeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIIO. 1 19
113 Jpyrue npeobpa3zoBaHus, NPUBOISIINE K YPABHEHUIO-CIIECTBHIO. 1 19
114 [IpumeHeHre HeCKOIbKUX NMPeo0pa3oBaHNUi, IPUBOISIINX K YPAaBHEHUIO-CIIEJICTBUIO. 1 19
115 Kommanapusie Bektopa. [IpaBuino mapamienenumnena 1 20
116 [IpumeHeHre HeCKOIbKUX NMPeo0pa3oBaHNUi, IPUBOISIINX K YPAaBHEHUIO-CIIEJICTBUIO. 1 20
117 OCHOBHBIE TTOHSTHS 1 20
118 Paznoxxenne BeKTopa 1o TpeM HeKOMIUIAaHAPHBIM BEKTOpaM 1 20
119 Pemenye ypaBHeHHI ¢ TOMOIIbIO CHCTEM. 1 20
120 Pemenne ypaBHEHHH ¢ IOMOIIBIO CHCTEM. 1 20
121 3auyer Ne3 no Teme «BeKTOpbI B IPOCTPAHCTBE» 1 21
122 Pemienne ypaBHeHU ¢ TOMOIIBIO CUCTEM (TPOAOTKEHUE) 1 21
123 Pemienne ypaBHeHU ¢ TOMOIIBIO CUCTEM (TPOAOTKEHUE) 1 21
124 KoopauHatel Toukn 1 BekTOpa. [IpsMoyTosibHas cricTeMa KOOPAMHAT B IIPOCTPAHCTBE. 1 21
125 VYpasnenne Buna f(a(x))= f(L(x)) 1 21
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka 4acoB (Ne yueGHoi Heenn)
126 VYpasuenue Buna f(a(x))= f(L(X)) 1 21
127 Koopnunatel Bexktopa. Pemenue 3agau 1 22
128 Pemenne HepaBEHCTB C MOMOIIBIO CUCTEM 1 22
129 Pemenre HepaBEHCTB ¢ MOMOIIBIO CUCTEM 1 22
130 CBsI3bp MEX]Ty KOOpJIMHATAMH BEKTOPOB U KOOPJIMHATAMH TOYEK. 1 22
131 Penienne HepaBeHCTB € MOMOIIBIO cUCTEM (TIPOOJIKEHNUE) 1 22
132 Pemenre HepaBeHCTB ¢ MOMOIIBIO CUCTEM (TIPOIOJKEHNUE) 1 22
133 ITpocreiimue 3agaun B KoopauHaTax. IlpuMeHnenue reopuu B 3a1a4ax 1 23
134 HepasenctBa Buna f(a(x)) > f(£(X)) 1 23
135 Hepagenctra Buga f(a(x)) > f(£(X)) 1 23
136 CkaJisipHO€ IPOU3BE/IEHUE BEKTOPOB. YT0J MEX]y BEKTOpPAMHU B IPOCTPAHCTBE. 1 23
137 OCHOBHBIE IOHSTHSL. 1 23
138 BosBenenue ypaBHEeHUH B YETHYIO CTETICHb. 1 23
139 Bprumncienue yriia Mex 1y NpsiMbIMU U TJIOCKOCTSIMHU. 1 24
140 Bo3Benenue ypaBHEHUH B YETHYIO CTEIIEHb. 1 24
141 YMHOXeHHEe YpaBHEHUs Ha (DYHKIIMIO. 1 24
142 Pemenue 3a1ay Ha TpUMEHEHUE CKAJIIPHOTO TPOU3BECHHUS BEKTOPOB. 1 24
143 Jpyrue npeobpa3oBaHusi ypaBHEHUN 1 24
144 [TpuMeHeHHne HeCKOIbKUX peoOpa3oBaHuil. 1 24
145 JIBrkenue. lleHTpasbHasi CUMMETPUS B IPOCTPAHCTBE. 1 25
146 KonTpoubnas padoraNeS nmo anredpe u HavajaM MaTeMAaTHYEeCKOI0 AaHAJIN3A 110 TeMe 1 o5

«PaBHOCWIBLHOCTHh YPABHEHHUI H HEPABEHCTBY
147 OCHOBHBIE IOHATHS. 1 25
148 OceBast cuMMETpPHS B IPOCTPAHCTBE. 3epKaJIbHAsi CAMMETPHS B ITpocTpaHcTse. [lapamiensHbiin 1 o5
NIEPEHOC B MPOCTPAHCTBE.
149 Bo3BeneHne HEpaBEHCTB B YETHYIO CTENEHb. 1 25
150 Bo3Benenne HepaBeHCTB B UETHYIO CTEIICHb. 1 25
151 BekTopHBIN METOJI pelIeHUs 3a]1a4 JIJIT BEKTOPOB. 1 26
152 YMHOKEeHHE HEpPaBEHCTBA Ha (PYHKITHIO 1 26
153 Jpyrue npeobpa3zoBaHus HEPABEHCTB. 1 26
154 IIpuMeHeHre BEKTOPHOIO METOAA /I MHOTOIPAHHUKOB 1 26
155 [TprMeHeHre HEeCKOJbKHUX MpeoOpa3oBaHUi. 1 26
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueOHOM Hememnm)
156 Hectporue HepaBeHCTBA. 1 26
157 [IpuMeHeHne BEKTOPHOro METO1a JJIsl HAXOXKICHHS! YIVIOB MEKY NPSIMbIMU U MJIOCKOCTSIMU. 1 27
158 YpaBHEHHS C MOTYIISIMH. 1 27
159 HepaBeHncTBa ¢ MOy IsaMu 1 27
160 Buel nBrkeHnii B pemennu 3a1a4. [loaroroBka Kk KOHTPOJIBHON padoTe. 1 27
161 MeToa HHTEPBAJIOB JJIsl HEIIPEPBHIBHBIX (DYHKIIUH. 1 27
162 MeTo1 MHTEPBAJIOB ISl HEIPEPBIBHBIX (DYHKITHIA. 1 27
163 3auér Ned mo Teme «MeTo KOOPAMHAT B IPOCTPAHCTBE 1 28
164 KonTpoabsnas padoraNe6 nmo fmreﬁpe H HAYAJIaM MATEeMaTHYeCKOro aHajmn3a o TeMme «Metox 1 o8

NPOMEKYTKOB /Il YPABHEHHI U HEPABEHCTB)
165 Vcnonp3oBanue o0nactei CyniecTBOBaHUs (DYHKIIUU. 1 28
166 KonTpoJsbHas pa6ora Ne3 no reomerpuu 1o teme «MeTo KOOpAHHAT B IPOCTPAHCTBE» 1 28
167 Hcnonb30BaHne HEOTPHUIATEIIHLHOCTH (DYHKIIHH. 1 28
168 Vcnonp30BaHue OrpaHMueHHOCTH (DYHKITUU 1 28
169 Hcnonap30BaHNE MOHOTOHHOCTH M 9KCTPEMYMOB (DYHKIIMH. 1 29
170-171 | luaznocmuxa Y/ (3 sman) 2 29,29
172 Vcnonp3oBaHne CBOWCTB CHHYCA M KOCHHYCA. 1 29
173 IToBTOpenre. MHOTOrpaHHUKH 1 29
174 PaBHOCHIIBHOCTB CHCTEM. 1 29
175 PaBHOCHIIBHOCTD CHCTEM. 1 30
176 CucremMa-clieICTBHUE. 1 30
177 Cucrema-clieICTBHE. 1 30
178 IToBTOpenre. MHOTOrpaHHUKH 1 30
179 MeTox 3aMeHbI HEM3BECTHBIX 1 30
180 MeTton 3aMeHbBI HEM3BECTHBIX 1 30
181 ITosTopenwue. [lmoniaam moBepxHOCTEH 1 31
182 PaccyxieHusi 4nCIOBBIMU 3HAYEHUSIMU TP PEIICHUH YPaBHEHUHN 1 HEPaBEHCTB. 1 31
183 KonTposbHnasi pabGora Ne7 no aqredpe m HayajaamM MaTeMaTH4YeCKOI0 aHAJIN3A M0 TeMe 1 31
«CucTemMbl YypaBHEHHII»
184 IToBTopenwue. [moniaam moBepxHOCTEH 1 31
185 [ToBTOpenue. [1nomanu noBepxHocren 1 31
186 [ToBTrOopenue. Perenne KOMOMHUPOBAHHBIX 3a/1a4.. 1 31
187 IToBTopenne. CeueHus 1 32
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueOHOM Hememnm)
188 IToBTopenue. [TokazarenpHbie ypaBHEHUS. 1 32
189 IToBTropenue. [TokazareabHbIC HEPABEHCTBA 1 32
190 IToBropenue. Ceyenus 1 32
191 UToroBasi KOHTpoJIbHas1 padoTa 1 32
192 HToroBasi KOHTpoJibHasi padoTa 1 32
193 IToBropenne. OObEMBI 1 33
194 IToBTopenue. Jlorapudmudeckue ypaBHEHHs] 1 HEPABCHCTBA 1 33
195 [ToBropenue. TpuroHoMeTpuyeckue ypaBHEHUs] 1 HEPABEHCTBA. 1 33
196 [ToBTOpenue. TpuroHoMeTpuyecKkrue ypaBHEHUS] 1 HEPABEHCTBA. 1 33
197 [ToBropenue. [IpuMeHeHne TPOU3BOTHON 1 33
198 IToBTopenne. OOBEMbI 1 33
199 IToBTopenue. [IpuMeHeHNE MPONU3BOTHON 1 34
200 [ToBTopenue. [IpumeHeHne npou3BOIHOMN 1 34
201 IToBTropenne. OOBEMbI 1 34
202 [ToBTOpenue. PanioHanbHble ypaBHEHHUS. 1 34
203 IToBTropenue. CpoiicTBa crenenu. Kopens crenenu N. 1 34
204 [ToBropenue. [lepBooOpa3Has u mHTErpa 1 34
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IIpunoxenue 2

JleMoBepcHUsi HITOTOBOIi KOHTPOJILHOI PadoThI M0 ajredpe U HavajaM aHajau3a 3a 10
KJjace (yriry0JeHHbI YPOBEHbD)

(Oemosepcus umozo60i pabomvl cocmasiena Ha 0CHO8e OMKpbimoz2o banka 3aoanui PUIIN)

1. Bbluncaute: a) sin 3Tlﬂ, 6) arctg (-1) + 2 arccos (-72 ) —arcsin %,
2. PewwuTe ypaBHeHUs: a) 2 sinx- 2 =0, 6)5cos’x+6sinx -6=0
3. Bblumcaute: a) 4/0,0081+ 3\/%, 6) 2 Iogs;—6+ 0,51g 0,01

B) 324 *72 *Yp2 %76

4. Pewwute ypaBHeHua: a) V7-x=4, 6)5*°1=0,2, 8)logs(7 +x)=2,

5. PewwuTe HepaBeHCTBO: sin (2x - %) > %

6. PewwuTe HepaBeHCTBO: ) logo. (3x-4) > - 1, 6) w <0
x°—10x+ 25

7. PewuTe cucTembl YypaBHEHUN:

a) \/6"“2}':\/6_"=%, 6) |x+y*=2,

l .

(%)2)5)/ *3){—2}7 —— 2 + XZ - 3

7

/leMoBepcusi HMTOTOBO KOHTPOJIbHOI padoThl o reomerpu 3a 10 kiace (yriry0eHHbIH ypOBeHb)

a Hano: a L (ABC),
1. M MD | BC,
B D — cepenuna BC.
D Jlokazamw: AB = AC
A
C

2. B mpsmoyroiapHOM Tapajurefenunene JuHa auaroHamm 4+ 21 cMm, JAIUHBI €ro W3MepeHHH
oTHOCsTCS Kak 1: 2 : 4. HaliTu nioma s nOJIHOM NOBEPXHOCTH NapaJljiesIeuIea.

3. B mpaBuibHOMN 4eTHIPEXYTONBHOM MMUpaMuJIe CTOPOHA OCHOBAaHUS paBHA 4 M, a BBICOTA paBHA
2 M. Haiitu yrom HakioHa OOKOBOW TpaHM K IUIOCKOCTH OCHOBaHUS; IUIOIIAAb IMOJIHOM
MIOBEPXHOCTU NTUPAMUJIBI.

4. OcnoBanueM nupamusl MABCD sBasiercs npsimoyroinbHuk ~ ABCD co croponamu AB =
5 cm u AD = 12 cM. bokoBoe pedbpo MA nepreHIuKyIIpHO K MI0CKOCTH OCHOBaHUS
nupamMuabl ¥ paBHO 4 cM. Haiiti yron HakimoHa pedpa MC k utockoctu ABCD. *6)
[Toctpoiite ceueHrne TUPaMUIbI MIIOCKOCTHIO, TapaieIbHON MIIOCKOCTH OCHOBAHUS U
npoxojsiei yepes Touky F Ha pebpe MA, MF : FA =1 : 3. Haliaure miomanb ce4eHus.



o o

JlemoBepcHsi MTOTOBOM KOHTPOJILHOM Pado0THI MO ajiredpe M HA4YaJIaM aHAJIHU3A

3a 11 kiacc (yriay0JieHHbI yPOBEHb)
(Oemosepcus umo2o80t pabomsl COCMABIEHa HA OCHO8e OMKpbImMo2o banka 3adanuii OUITH)

1. BoluvcanTe mIomaib (PUIyphl, OTPaHHUYCHHON JIMHUAMH:
y =-0,5x* + 2x, y = -0,5x + 2.

2, Pemure ypasHeHue 3° 7' — 4-3°7% = 69.
3. Pemure HepaBHECTBO log,;(x* — 5x + 6) > —1.

4. Hannmure ypaBsBHeHHe KacaTeJIbHOH K rpapuxy QyHKIIMH

y=¢e¢""+ 4Jx + 5 — 1 B Touke ¢ abemumecoit x = —1.
1 1
3(8 _ )3
5. Mlasa dymcnua y = f(x), e f(x) = S50,

a) Haitaure obnacte onpeaeneHus QpyHKIUH.

6) Haiinure suauenwe Bupaxkenus (f(4 — x)- f(4 + x))° opu

X = 2\/5.

JleMoBepcusi MTOrOBOH KOHTPOJIbHOI padoThl o reomeTpu 3a 11 kiace (yriry0J1eHHbIH YPOBEHb)

B npaBunbHO# TpeyronbHoil nupamuae SABC ¢ BepmmHoii S Ouccekrpucs! Tpeyronbanka ABC
nepecekatotcs B Touke O. ITnomans Tpeyronsuuka ABC paBna 2; 00bem nupamusl paBeH 6. Haitaure
uHYy oTpe3ka OS.

B npaBunbHO# TpeyronbHoit mupamuae SABC touka M — cepenuna pedpa AB, S — Bepmmna. MzBectHo,
yto BC = 3, a myioma s 60KOBOM MOBEPXHOCTH MUpaMuibl paBHa 45. Haiinute nimuny otpeska SM.
O6BeM MepBOro MUIMHAPA paBeH 12 M°. Y BTOPOTo MUIMHApPA BHICOTA B TPU pasa GOMbIITe, a Paamyc
OCHOBaHMS — B JIBa paza MeHbllIe, yeM y nepsoro. Haiiaure o6beM Broporo mumHapa. OTBeT Jaiite B
KyOMUYEeCKUX MeTpax.

Bopa B cocyne nununapudeckoit popmbl HaxoauTes Ha ypoBHe h=40 cm. Ha kakoMm ypoBHE OKaKeTCst
BOJ1a, €CJIU €€ MePeSUTh B APYroi MWINHAPUIECKUH COCY, Y KOTOPOI'O PalyC OCHOBAaHUS BJIBOE
Oosbinie, ueM y nepBoro? OTBET gaiiTe B CaHTUMETpax.

BricoTa koHyca paBHa 4, a [uaMeTp ocHoBaHMA — 6. Haiinute oOpasyroniyro KoHyca.

[Inomanp nmonHoO MOBEpXHOCTH KOHYyca paBHa 12. [lapannenbHO OCHOBaHUIO KOHYCA IIPOBEACHO
ceueHwue, JAesiee BpICOTy nomnosaM. Haiiaure miomaap mojgHOH MOBEPXHOCTH OTCEYEHHOTO KOHYCA.
Janb! n1Ba mapa. /J[uamerp nepBoro mapa B 8 pa3 0oJblie guameTpa BTOporo. Bo ckoiIbpko pa3 miiomnaas
MOBEPXHOCTH TIEPBOTO IIapa OOJIbIIE IIIOUIAIU TIOBEPXHOCTH BTOPOT0?

HaiinuTe niomiane 60K0BOM MOBEPXHOCTH MTPABUIBLHON TPEYTOJIbHOM MPU3MBbI, BIUCAHHOMN B LIMJIMHAP,
pannyc OCHOBaHHS KOTOPOTO paBeH , a BRICOTA paBHa 2.

J1Ba peOpa mpsIMOYTroJIbHOIO MapajulesenuIeia, BRIXOAIMe U3 OAHOM BepIuHbl, paBHb! 3 u 4. [Inomans
MOBEPXHOCTH 3TOr0 Napaenenunena pasHa 94. Haiinure tpetbe peOpo, BEIXOASIIEE U3 TOU XKe
BEPIINHBI.

10. Haiinute yron ABD1 npsiMoyronbHOro napajuienenumneaa, s koroporo AB=5, AD=4 AA; =3. Jlaiite

OTBET B I'pajycax.

11. [Ba peOpa mpsMOYTOJILHOTO Mapajuiesenunesia paBHel 8 U 2, a 00bEM napasuienenunena paseH 144.

Haiigurte momans MOBEPXHOCTHU 3TOTO IapaJICIICTIMIICIa
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IIpunoxenne 3

HpI/IMepHLIe HOPMbI OII€HKH 3HAHUM U yMeHl/Iﬁ o MaTeMaTHKE: a.ﬂreﬁpe H
HavYajJIaM aHa/In3a, recoMeTpun

llpu oyenxe ycmuvix omeemos u NUCbMEHHbIX KOHMPOAbHLIX pabom YUUTEIb B
MIEPBYIO OYEPE/Ib YIUTHIBACT UMCIOIIUECS Y ydalierocs (pakTuueckue 3HaHUs ¥ YMEHHS, UX
MIOJIHOTY, TPOYHOCTh, YMEHHE IPUMEHSTh HA MPAKTUKE B PA3JIMYHBIX CUTYyalusaX. Pe3ynbrat
OIICHKH 3aBUCHUT TAKKE OT HAJIMUMS U XapaKTepa MOrPeUIHOCTEH, JOMYIIIEHHBIX IPU YCTHOM
OTBETE WM MUChbMEHHON KOHTPOJILHOM pabdoTe.

Cpeny NMorpenrHoCTe BBIICISIOTCS OUUOKU, HeOoYembl U MeAKUe NO2PeUutHOCU.

[TorpemHOCTh cUUTACTCS OUWUOKOLL, €CITA OHA CBUIETEIBLCTBYET O TOM, UTO YUYCHHUK
HE OBJIQJIEJI OCHOBHBIMH 3HAHUSAMU, YMEHUSIMU U UX TPUMEHEHHUEM.

K nedouemam OTHOCATCS TOTPELIHOCTH, CBUIIECTEIIBCTBYIOLIME O HEAOCTATOUYHO
MOJIHOM HWJIM HEJAOCTATOYHO MPOYHOM YCBOCHHHM OCHOBHBIX 3HAHUM W yMEHUW WIH 00
OTCYTCTBUM 3HAHUW, HE CUUTAIONIMXCA B COOTBETCTBUM C MPOrpaMMoN OCHOBHbIMHM. K
HEJI0YeTaM OTHOCATCSI TOTPEIIHOCTH, OOBSICHSIOIINECS PACCESTHHOCTHIO MIIK HEAOCMOTPOM,
HO KOTOpBIE HE IMPHUBEIN K HMCKAKCHUIO CMBICIA MOJYYEHHOTO YYEHHUKOM 3aJIaHUSl WIIH
criocoba ero BbIMOJHEHMSA. ['pamMmaTuyeckas oOIMMOKA, JONMYIICHHAs B HaIlMCAaHUHU
M3BECTHOTO YydYallleMyCs MaTeMaTHYeCKOro TepMHHA, HEOpeKHas 3amuch, HEOpPEKHOE
BBITIOJTHCHUE YEPTEHKA CUUTAKOTCS HEAOUETOM.

K menkum noepewinocmsm OTHOCSATCS MOTPEUTHOCTH B YCTHOM M MUCbMEHHOM peuH,
HE MCKa)KAIOIIMEe CMBICIIA OTBETA WJIA PEIICHUS, CIIy4YallHbIC OIMMCKHU U T. II.

K owubram, nanpumep, OTHOCSTCS:

o -HEeNPaBWJIbHBIN BBIOOP MOPSAKA BBIIIOJHEHUS IEHCTBUI B BBIPAKECHUU;

o -IPOITYCK HYJISI B YACTHOM IIPU JI€JICHUU HATYPAIbHBIX YMCEN WU TECATUYHBIX
npo0eit;

° -HETIPAaBWJIbHBIA BHIOOpD 3HAaKa B pE3yJbTaTe BBHITIOJHEHUS JEUCTBUM Hal

MOJIOKUTEIIbHBIMU M OTPUIIATETLHBIMU YUCJIAMH; a TaK K€ MPHU PACKPBITUU CKOOOK U MpHU
IIEPEHOCE CaraéMbIX U3 OJHOM YaCTH YPAaBHEHUSI B APYTYIO;

o - HETIPAaBUJIbHBIN BBIOOP IEMCTBHIA MPHU PEIIEHUH TEKCTOBBIX 3a/1aY;

o -HENPaBWJIBHOE U3MEPEHNE WM IIOCTPOCHUE yTJila C IOMOLIBIO TPAHCIIOPTHUPA,
CBSI3aHHOE C OTCYTCTBHEM YMEHHUSI BHIOMPATh HYKHYIO LKAy,

o -HENPAaBWJIBHOE IPOBEACHUE NEPIEHAMUKYJsIpa K NPSIMOM WIH BBICOT B
TYHOYTOJIbHOM TPEYTOJIbHUKE;

o -yMHOXEHHE [OKa3aTeleld NpH YMHOXKEHHHM CTENeHEHd ¢ OJMHAKOBBIMU
OCHOBaHUSIMU;

° -“‘cokpartenue” qpoOu Ha cllaraeMoe;

o -3aMeHa YaCTHOTO JIECATUYHBIX IPOOEH YaCTHBIM LIETBIX YHCEI B TOM Cllydae,
KOTI'Jla B JICNIUTEIIE MoCTe 3ansTOl MeHblIe Hudp, 4ueM B ACTUMOM,;

o -COXpaHEHME 3HaKa HEPaBEHCTBA IPH JIeJIEHUH 00X €ro yacTel Ha OAHO U
TOXE OTPULIATENBHOE YUCIIO;

o -HEBEPHOE HAXOXJCHHE 3HAYCHHs] (PYHKIHMH IO 3HAUYEHUIO apryMeHTa U ee
rpadukxy;
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o -MOTepsi KOPHEW MpPHU PEHICHUH TPUTOHOMETPUUYECKUX YpaBHEHHH, a Tak Ke
|GX| =6

ypaBHEHHI BUA u ax" =6;

o -HETIOHUMAaHUE CMBICTIAa PEIICHUs CHCTEMBbl JIBYyX YypaBHEHUH C ABYMs
NEPEeMEHHBIMH KaK Mapbl YnCen,

o -HE3HAHME OMNpeAeNeHHBIX mporpamMmor ¢opmyn (popMynsl  KOpHEH

KBaJIpaTHOTO YypaBHEHHs, (OPMyNl MPOU3BOJAHON YACTHOTO M TpPOU3BeNeHUs, (hopmyn
PUBEAEHUS, OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB U JIp.);

J -IPHOOpPETeHNE MOCTOPOHHUX KOpPHEH NpU peIIeHUH HpPPalMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX YPaBHEHU;

o -IIOTPEIIHOCTh B HAXOKJICHUH KOOPIMHAT BEKTOPA;

o -TIOTPEIIHOCTh B PA3JI0KEHUH BEKTOpPA MO TPEM HEKOJUIMHEAPHBIM BEKTOpaM,
OTJIO’)KEHHBIM OT Pa3HbIX TOYEK;

o -HeyMeHHEe c(hpopMyIHpoBaTh NPEAJIOKEHNE, OOPATHOE TaHHOU TeopeMe;

J -CChIJIKa TPU JO0Ka3aTelbCTBE WM OOOCHOBAaHMM pELICHHsT Ha oOpaTHOe
YTBEPXKACHHUE, BMECTO MPSIMOTO;

o - HCTI0JIb30BaHKUE BMECTO KO3 PuieHTa nogooust 0OpaTHOro eMy 4ucia.

ITpumepsl Hedouemos:

o -HENPAaBWJIbHAsI CCBUIKA HA COYETATENIbHBIA U PaCHpEeACIIUTEIbHbIN 3aKOHBI
IIPYU BBIYUCIICHUSX;

o -HENPAaBWJIbHOE HCIIOJIb30BAaHUE B OTHENBHBIX CIy4YasX HAWMEHOBAHUM,
HaIrpumep, 0003HaAYEHHE €IMHULL JUTUHBI JJI €AMHULL TUIOIAAU U 00beMa;

o -COXpAaHEHHE B OKOHYATEJIIbHOM pE3yJlbTaT€ MPU BBIYUCICHUSAX WA
npeoOpa30BaHUAX BbIPAKEHUN HEMIPABUIILHOM IpOOU UM COKPATUMOMU ApOoOH;

o -IpUBEAICHUE anredpandyeckux Apodeil He K Haubosiee MPOCTOMY OO0IIEMY
3HAMEHATEIO;

o -Cly4aiiHble TOTPEIIHOCTH B BBIYUCICHUSX NMPU PEIICHUH T€OMETPUYECKHX

3a4a4 1 BBIIIOJIHCHHNHU TOXACCTBCHHBIX HpeO6pa3OBaHI/II>'I.

I'panuya meodncoy owubkamu u Hedouemamu SIBIAETCI B HEKOTOPOM CTENEHH
ycioBHOW. B oaHO BpeMss mpu OZHUX OOCTOSITEBCTBAX JOIMYIICHHAS Y4YallUMUCS
NOTPEIIHOCTh MOXET paccMaTpuUBaThCs KaK OIIMOKA, B JAPYyroe BpeMs U MpHU APYTHX
00CTOSITENLCTBAX OHA MOXKET PaCCMAaTPUBAThHCS KaK HEJJOUET.

Kaswcooe 3a0anue s yCcTHOTO OINpOca WM MHUCbMEHHOM KOHTPOJBHOW PabOTHI
IIPEICTABIIAET TEOPETUUECKUI BOPOC WX 3a/1a4y.

OTBeT Ha BOMPOC CUUTAeTCs OE3yNpedyHbIM, €CIU €ro COAEp)KaHHE TOYHO
COOTBETCTBYET BONPOCY, BKIIOYAET BCE HEOOXOJUMbIE TEOPETUUECKHE CBEJICHUS,
000CHOBaHHbIE 3aKJIIOUYCHHS U MOSICHSIONINE MMPUMEPHI, a €ro U3JI0KeHue U oopMiIeHIE
OTJIMYAIOTCA KPATKOCThIO M aKKYPATHOCTHIO.

Pemenue 3agaun cuntaercs 0e3ynpeyHbIM, €CIIU MOJIYyYEH BEPHbINA OTBET MPHU
NpaBUJIBHOM XOJE pEIIEeHUs, BBIOpaH COOTBETCTBYIOIIMMA 3a7adye Crocod peleHus,
MPaBUIIBLHO BBITTOJIHEHBI HEOOXO/IMMbIE BBIUMCIEHUS U IPe0Opa3oBaHusl, OCIEA0BATEIbHO
U aKKypaTHO 0(hOpPMIIEHO pellIeHHUE.
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Oyenxka omeema yuawjecocsi TPU YCTHOM ONPOCE U OIEHKA MNUChMEHHOU
KOHTPOJILHOM paOOThI MPOBOJIUTCS MO MATHOAIILHON CUCTEME.

Kak 3a yCTHBI OTBET, TaK M 32 MUCbMEHHYIO KOHTPOJBHYIO pabOTy MOKET

OBIThH BBICTABJIEHA OJHA U3 OTMETOK:5,4,3,2.
Oyenka ycmHvix 0meemos.
a) Omeem oyenugaemcsa ommemkou “5”, eciv 00ydarouuncs:

1) HOTHOCTBIO paCKpPbLI COIEpKAHUE MaTepraia B 00beMe, MPeyCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM;

2) UBIOXKUI Marepual TPaMOTHBIM  S3bIKOM, TOYHO  HCHOJIb3Ys
MaTeMaTUYECKYI0 TEPMHUHOJOTHIO W CHUMBOJIUKY, B OIPEIACICHHON JIOTUYECKOMN
MOCJEA0BATEILHOCTH;

3) TpaBUIBLHO BBIMOJHII PUCYHKH, YEPTEXKH, TpadUKH, COMYyTCTBYIOIIHEC
OTBETY;

4) mokazajn yMEeHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH IPUMEpPAMH,
MPUMEHSTh B HOBOW CUTYallUH MPU BBIMOJHEHUH MPAKTUYECKOTO 33/1aHHUS;

5) TpOIEMOHCTPUPOBAJ YCBOCHHUE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CPOPMUPOBAHHOCTh U YCTOMUYMBOCTH HCIOJB3YEMBbIX NPHU OTBETE YMEHUH U
HAaBBIKOB;

6) oTBEYasi CaMOCTOSATEIbHO, 0€3 HaBOISALIUX BOIPOCOB YUUTEIS.

Bo3M0OXkHBI 1-2 HETOYHOCTH MPU OCBEIIEHUU BTOPOCTENEHHBIX BOITPOCOB UJIU
B BBIKJIaIKaX, KOTOPbIC YYCHUK JIETKO UCIPABUII MOCJIC 3aMEUaHUsI YUUTEIIS.

0) Omeem ouyenusaemca ommemkou “4”, ecnu yJIOBIETBOPSET B OCHOBHOM

TpeOOBAHMIM Ha OLEHKY “5”, HO IPH 3TOM UMEET OJIUH U3 HEJI0YETOB:

1) B W3I0XKEHUM JONYIICHBI HEOOJbIINE TNPOOENbl, HE MCKA3UBIINUE
MaTeMaTHYECKOEe COJIep)KaHuEe OTBETA,

2) pomyuieHsl 1-2 HegoueTa mpu OCBEIIEHUH OCHOBHOTO COJIEpKaHUs OTBETA,
WCIIPABIICHHBIE MOCIIE 3aMEYaHUs YUUTES;

3) nomymieHsl omMOKa WM 0ojiee JBYX HEIOYETOB MPU OCBEUICHUU
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIPABICHHBIE MOCIE 3aMEUYaHMs
YUUTENS.

6) Omeem oueHusaemcs ommemkou “3”, eciu:

1) HEMmOJIHO pACKpPBITO COACpKaHWE MaTepuana (Comep)KaHhe H3JI0KEHO
(dbparMeHTapHO, HE BCEr/ia MOCJIEeI0BATENbHO), HO MOKa3aHo o0lee MOHUMaHue BOMpoca U
IPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIC VIS TAIbHEHUIIIETO YCBOCHUS TIPOTPaMMBI;

2) UMENUCh 3aTPYTHEHUS WM JTOMYIICHBI OITUOKH B ONPEACICHUH MTOHSATHH,
WCITOJIb30BAaHUN MaTEMaTHYECKONW TEPMHUHOJIOTHH, YEPTEKaxX, BBIKIAIKAX, UCTIPABICHHbBIC
MOCJIC HECKOJILKMX HABOSAIINX BOITPOCOB YUHUTEIIS;

3) yYEHHK HE CIpaBWJICA C MPUMEHEHHEM TCOPUU B HOBOW CUTYyaIlUU TMPHU
BBITIOJIHCHUU TTPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJIHUI 00s3aTEIbHOE 3a/IaHue.

2) Omeem oyeHnugaemcsa ommemkou “2”, ecnu:
1) HE pacKpBITO CoZiepKaHKe YIeOHOT0 MaTepuana;
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2) oOHapyXeHO HE3HaHWE WJIM HE TMOHUMAHWE YYCHHUKOM OOJbBIICH WU
HanOoJIee BaKHOM YacTu yueOHOIro MaTepuana;

3) nomyiieHbl OMMOKK B OMNPEACIICHUU TMOHATHUS, TPU MCIOJIb30BaAHUU
MaTEeMaTUYeCKOM TEPMHUHOJIOTHH, B PUCYHKaX, 4epTekax Wi rpadukax, B BBIKJIAJKaX,
KOTOPbIE HE UCTPABIICHBI TIOCIIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUHUTEIIS.

Oyenuganue nuUCbMeHHbIX KOHMPOJILHBIX pabom.

[Ipu mpoBepke MUCbMEHHBIX PA0OT IO MaTEMATUKE CJIEIYET pa3andarh IpyObie
U HeTpyObIe OIINOKH.

K epyobim omuokam otHoCsTCS:

® -BHEIYHCIIUTEILHBIC OITMOKHU B IPUMEPAX U 3a7a4ax;

e -0IMOKKM HA HE3HAHUE TIOPS/IKA BBHIOJTHEHUS apu(PMETHUECKUX IEHCTBHUIA;

® -HEempaBWJIbHOE pelieHue 3a7adu (MPOIYCK JEWCTBUI, HENMpaBUIbHBIM BBHIOOP
JEeWCTBUH, JIMIITHEE ACHCTBHE);

® -HEJIOBEJICHUE JI0 KOHIIA PEIICHUS 3a/1aud UK TIPUMEpa;

® -HEBBHINIOJHEHHOE 3aJIaHuE.

K nezpyovim owtudokam oTHOCATCS:
-HepalMOHAIbHBIC TPUEMBI BRIUNCIICHUM;
- HeTIpaBWJIbHAS ITOCTAaHOBKA BOIIPOCA K ICUCTBUIO TP PEIICHUH 33]1a4H;
-HEBEpPHO C(HOPMYJIMPOBAHHBIN OTBET 3aJ1a4H;
-HEIIPaBUJIbHOE CITUCHhIBAaHUE JAHHBIX YHCEIl, 3HAKOB;
-HEeIIOBEICHUE 10 KOHIIA ITpeoOpa30BaHUM.

[Ipn oueHke paboOT, BKIKOYAIOIIUMX B Ce€OS MPOBEPKY BBIUUCIUTEIbHBIX
HABBIKOB, CTABATCSA CIIECIYIONINE OTMETKH:
“5§”- paboTa BBINOJHEHA 0€301HO0YHO;
“4”- B pabote nomnyueHsl 1 rpydast u 1-2 HerpyOble omoKu;
“3”- B paboTe nomnyiieHsl 2-3 rpyobie win 3 u 0oJiee HErpyOble ONTUOKH;
“2”- ecnu B pabote AomnyiieHsl 4 u 0osiee rpyObIX OMUOOK.

HpI/I OLCHKC pa60T, COCTOANMUX TOJBKO H3 3ada4d, CTaBATCA CICAYIOIIUC
OTMCTKHM.

“5”- ecnu 3a/1auu pelieHbl 6e3 OMnOoK;

“4”- ecnin gonyuieHsl 1-2 HerpyOble OIMOKH;

“3”- ecnim gonyuieHsl 1 rpy0as u 3-4 HerpyOble OIINOKY;
“2”- ecnm aomyuieHo 2 u 0osee TpyobIX OMIMOOK.

Y4auTenb MOXET nHO8bICUMb OMMeEmK) 32 OPUTMHAIBHBIA OTBET WIM OPUTHHAIBHOE
peLIeHnE, KOTOPbIE CBUAETENBCTBYIOT O BBICOKOM MaTEMAaTUYECKOM Pa3BUTUHU y4alIleTrocs,
a Tak K€ 3a pelleHre 0oJiee CI0KHOM 3aJauM WIK OTBETa Ha HauboJiee TPy IHBIA BOIPOC,
peI0KEHHbIE CBEPX OOBIYHBIX 3aJaHHMH.

O1eHuBas OTBET y4alllerocs Ui MUCbMEHHYIO0 KOHTPOJIbHYIO Pa0OTy, yUUTENb
JTAET YCTHO KaYECTBEHHYIO XapaKTEPUCTUKY UX BBIIIOJHEHHUS.

Oyenusanue peutenusi 0OHOU 3a0ayu, 00HO20 NpuMepd, omeema Ha 0OUH 80NPOC.
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3T0 HEOOXOAUMO, T. K. IPH YCTHOM OITPOCE MOYTH BCETJa JAETCS OAUH BOIIPOC,
y IOCKH, J1a 4aCTO ¥ CAMOCTOSITENIBHO B KJIACCE yYaIIUECs PELIAOT OJIHY 3a1auy. K Tomy xe
yMEHUE OLICHUBATh PEILICHUE OJHOM 3a/1auu 00JIEryaeT OLIEHKY KOMIUIEKCHOTO 3aJaHusl.

Pemenue 3aaun 0OBIYHO COCTOUT U3 HECKOILKUX IMANOE.

a) OCMBICJICHHME YCJIOBHS U 1I€JIU 33]1a4H;

0) BOBHUKHOBEHHE TJIaHa PELICHUS;

B) OCYIIECTBJICHUE HAMEUEHHOTO TIJIaHa;

T') IPOBEPKA MOJIYYEHHOTO pe3yibTaTa.

OreHuBasi BBITIOJHEHHYIO pabOTy, €CTECTBEHHO YUYUTHIBATh pPE3yJIbTaThl
NEeATEIbHOCTH YYalllerocsl Ha Ka)X[OM 3Talle; MPaBUIbHOCTh BBICKA3aHHOW WJEH, IUIaHA
pEILIEeHMS], @ TAKXKE CTEIIEHb OCYLIECTBIEHUS 3TOr0O TUIAHA IIPU BHICTABIIEHUN OLICHKU HYKHO
CUMTaTh pemarmuMu. T.0., NpU OIEHKE pPEIICHHs 33Ja4d HEOOXOJAMMO YYHUTHIBATb,
HACKOJIbKO MPaBHJIBHO OOYYarOIIMICS MOHS €€, BRICKA3aJl JIM OH IUIOJOTBOPHYIO HJICKO U
KaK OCYILECTBHJI HAMEUEHHBIN IUIAH PELICHUS, KAKUE HAaBBIKM M YMEHMS IIOKa3all, Kakue
VCITOJIB30BaJl 3HAHUS.

[Ipn yCcTHOM OTBETE MO TEOPETHUECKOMY MaTepHally PEIIAIOIIUM SIBISETCS
YMEHUE pacCyXkaarb, apryMEHTHUPOBaTh, INPUMEHATH paHEE H3YyYCHHBIM MaTepHal B
JI0KA3aTeNIbCTBAX, BUACTh CBSI3U MEXAY MOHATHIMH, & TAKKE YMETh I'PAaMOTHO U CTPOMHO
U3JIaraTb CBOM MBICIIH.
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